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Abstract 

Seven hundred and twenty school-age children gave preference 
responses to all paired comparisons of the colors red, blue, and green. 
The pairs were presented successively in the general form XY, XZ, YZ, 
with various stimulus orders balanced. Observation was made of the 
frequencies of occurrence of each of the eight possible patterns of 
successively choosing between items in three pairs. Four of these 
eight patterns involve a shifting response (i.e. a second-choice change 
in the direction of preference for the color which is common to the 
first two pairs). Two of these shifting patterns are intransitive. 
Intransitive response patterns were found to decrease with age. 
Interactions were discovered between a decline in shifting preferences 
and the form of shift involved as well as between a decline in intran- 
sitive preferences and the form of intransitivity involved. The data 
indicate that various aspects of novelty exert the determining influence 
on the preference behavior of younger children, and that this response 
priority diminishes only when it comes in conflict with principles of 
logical development. The data are discussed in terms of the primitive 


patterns of the child's preferences and issues of cognitive development. 
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Introduction 


Transitivity of preferences. Mathematical psychologists have 
been much concerned with devising explanations for the failure of the 
transitivity rule in choice behavior. This rule requires the choice 


A>C following choices A>B, B>c. | 


Although behavior fits the rule fairly 
well overall, violations are sufficiently common as to require a general 
reliance on stochastic specification of the transitivity of choice 
(Davidson and Marchak, 1959). Stochastic transitivity assimilates an 
element of randomness into the rule by stating expectations in terms of 
proportions derived from behavior. Thus, if A is preferred to B not 
every time, but a certain proportion of the time, and B is preferred to 
C some proportion of the time, it is expected that A will be preferred 
to € by a corresponding proportion, the minimum value of which depends 

- on the strength of the stochastic requirement. For weak stochastic 
transitivity, the minimum value of this expectation is .5; for moderate 
stochastic transitivity, the minimum value is the smaller of the other 
two proportions; and for strong stochastic transitivity, the minimum 
value is the larger of the other two proportions. This allows for a 
probabilistic statement of choice behavior. 

Use of stochasticity at all poses a difficulty because its 
probabilistic nature is in conflict with the model of the rational man 
that lies behind the consistency principle, of which transitivity is 
one part. But even with the random element entered into the calculation, 
violations of derived transitive expectations have been demonstrated for 


the strong (Coombs, 1958) and even for the weak (Tversky, 1969) forms of 
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stochastic requirement. And yet transitivity of choice is generally 
held to be essential to rationality and to the model of man adopted by 
psychology and apparently by the layman (Tversky, 1969). Abelson (1964) 
describes decision theory as caught in a dilemma, obligated to a consis- 
tency model, compromised by probabilistic necessity, and set to the task 
of devising ingenious means by which the essence of transitivity may be 
saved in spite of its failures. In general it may be said that the 
assertion of much of the work in decision theory, of which the papers by 
Coombs (1958) and Tversky (1969) are representative, is that intran- 
sitivity of choice does not result from a failure of the rules of reason, 
but from the operation of inobvious variables in the stimulus or response 
aspects of the choice situation. Once these variables are taken into 
account, the disorder implied by intransitivity vanishes. 

In Coombs' (1958) study, the subject was asked to choose 
from among sets of gray stimuli on the basis of the items' cioseness 
to the subject's judgment of ideal gray. The object of the experiment 
was to relate a stimulus variable referred to as laterality to the 
connection between inconsistency of choice and psychological distance. 
Laterality refers to the positions of the stimuli being compared in 
relation to the reference point, in this case the individually estab- 
lished and variable "ideal" gray. The most pertinent finding was that 
transitivity was more vulnerable when the stimuli compared were bilat- 
erally distributed in relation to ideal than when they were unilaterally 
distributed. For example, with evenly distributed stimuli VLG (very 
light gray), LG (light gray), MLG (medium light gray), MG (medium gray), 
MDG (medium dark gray), DG (dark gray), and VDG (very dark gray), and 
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an ideal point close to MG, about one quarter of the way between MG and 
MLG, frequent violations of strong stochastic transitivity are observed 
in comparisons involving LG, MLG, and MDG, but not in comparisons 
involving VLG, LG, and MLG. This occurs both because variations in the 
perceived positions of the bilaterally split items will change their 
relative positions to a much greater extent than will such variability 
involving unilaterally distributed items, and because crucial changes 
in the relation of bilaterally split items will be caused by choice-to- 
choice variability in the subject's ideal point. 

Tversky's (1969) studies account for violations of transitivity 
of choice on the basis of complex aspects of a multidimensional stimulus 
context operating in relation to response strategies. The experiments 
were run to provide a demonstration of consistent violations of weak 
stochastic transitivity under the following conditions: there are a 
number of comparison items A-E (e.g. gambles, applicants for a position), 
each item is assigned values on a primary and secondary criterion-of- 
choice dimension (e.g. probability of win and amount of payoff; 
intellectual ability and emotional stability or social facility); 
values on the primary and secondary dimensions are negatively correlated; 
it is established that adjacent items (i.e. A and B, B and C) are not 
Significantly different in values on the first dimension (i.e. A's 1.Q. 
of 103 is not really lower than B's 1.Q. of 105); the subject is told 
that judgment should be made on the basis of the primary dimension when 
a difference there is considerable, but on the basis of the secondary 
dimension when it is not; the subject is presented all adjacent items 


(i.e. AB, BC, CD, DE) followed by comparison of the most widely 
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separate items (i.e. AE). All this may be rather roundabout, but it 
does produce consistent violations of weak stochastic transitivity. 
It is not clear how frequently one might expect to encounter such 
coincidences of stimulus structure and response strategy, but Tversky 
avoids making a case that behavior as we find it is either transitive 
or intransitive. 
Both Coombs' and Tversky's studies demonstrate what Abelson 
(1964) refers to as context effects on choice. The emphasis on choice 
context makes it clear that consistency is not as simple as the rule 
of logical transitivity would require. The stimuli in their comparisons 
produce relational stimulus variables which are not attributable to 
items separately, and response itself exerts influences on the context 
which alters the relationship of the stimuli. Factors of context such 
as these are investigated in the study to be reported here. In this case, 
however, measures are made of choice behavior as it is. No attempt 
is made to arrange behaviors of particular forms. And here the choices 
eficied are those of various ages of children. The intent is to study the 
patterns of common personal preference behavior as it develops .” 
Developmental issues. In addition to the choice theorists' 
interest in transitivity, and peculiarly separate from it, a substantial 
developmental literature on the transitive inference has accumulated. 
This developmental interest stems from the Genevan establishment of 
transitive inference as one of skills characteristic of concrete 
operational thought (Piaget and Inhelder, 1941; Piaget, Inhelder, and 
Szeminska, 1960). Piaget and his co-workers used a tower-building task 


requiring coordinated measurements to test the age and form of emergence 
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5. 
of the logical operation, A=B, B=C, therefore A=C (Piaget, Inhelder, and 
Szeminska, 1960). This task allows the coordination of the heights of two 
separate towers only by use of a middle term as a truly operational mea- 
suring device, which is the crux of the transitive inference. It is, 
thus, that transitivity of length is seen as critical to all measure- 
ment. In these original Genevan studies, it was found that the child 
does not gain complete competence for transitive measurement operations 
until between seven and eight and one half years of age. 

Research and attendant controversy have focused on three closely 
related issues: the means by which the child's possession of the 
transitive skill may be reliably detected, the minimum age at which the 
skill is acquired, and the relation of transitive inference to the 
other characteristic indicators of concrete operational thought, such 
as conservation and class inclusion. The issue was raised by consider- 
ably discrepant findings for transitive inference age norms by the 
Genevans and those following their methodological procedures (partic- 
ularly Smedslund) and Braine, who used quite different diagnostic 
procedures. Braine (1959) identified transitive competence in children 
of five to six years of age. According to Piaget's theoretical position, 
such subjects are still in a period of preoperational thought which 
does not allow transitive inference. The ensuing controversy with 
Smedslund (Smedslund, 1963b, 1965, 1966; Braine, 1964) serves mainly 
to illustrate the utter incomparability of the experimental procedures 
and diagnostic criteria of the two opposing sides. 

In his first paper on the issue, Braine (1959) provided an 


entirely instrumental means by which the subject could employ the 
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inference. The Genevan findings had relied on verbal data. Braine 
first trained subjects to find candy under either the longer or the 
shorter of two demonstration sticks, with the subject able to make 
perceptual comparisons of the sticks’ lengths. He then presented two 
sticks, A and C, one slightly longer than the other, but separated so 
as to avoid direct perceptual comparison, and announced that he would 
help the subject find some candy as he placed a stick B, of inter- 
mediate length, against each of the two comparison sticks in turn. 
This provided the information A>B and B>C, which can lead the subject 
to the candy by transitive inference. Braine observed that 50% of his 
subjects around five years of age solved the problem. 

Smedslund (1963b) charged that Braine's procedure allowed 
false-positive classification of a number of pretransitive subjects 
on the grounds that some subjects could either have guessed the trans- 
itive answer, made a direct perceptual comparison of the sticks, or 
made use of so-called nontransitive hypotheses. The nontransitive 
hypotheses involve reaching the conclusion without use of all of the 
premise information, notably by judging A>C because A>B, without taking 
into account B>c.3 An experimental procedure was proposed to diagnose 
the attainment of the inference without contamination by allegedly 
illegitimate response strategies. This procedure involved an ingenious 
combination of measures apparently devised to discourage detection of 
early instances of the inference. To insure that the transitive infer- 
ence was strong, the comparison sticks were fitted with extensions to 
produce a Muller-Lyer illusion of greater length for the shorter stick. 
It was, thus, made necessary that the subject deny perceptual appearance 


to affirm his transitive judgment. Braine (1964) charged in his reply 
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that Smedslund had not made it clear to his subjects, for whom this 
Muller-Lyer evidence contradicted logical evidence, that the judg- 
ment was to involve actual as opposed to apparent length. In addi- 
tion toovercoming the impediment of illusion, to be classified as 
transitive, the subject had to provide a proper verbal justification 
for his transitive judgment. It is hardly surprising that the age 

of minimal detection of transitive inference was raised to around 

eight by this procedure. It is a robust inference, indeed, that can 
survive the diagnostic abrasion. Smedslund has summarized his position 
on diagnosis of cognitive processes in a more recent paper (Smedslund, 
1969). An opposing view has been offered by Brainerd (1972a). It is 
interesting to note that in a paper which appeared before the contro- 
versy with Braine, Smedslund (1960) recognises the difference between 
transitive behavior supported by the subject's verbal justification and 
"a purely functional transitivity". Braine (1959) is concerned with 
just such a functional transitivity, and clearly regards detection of 
it as the research problem. 

The discrepant findings for the age of emergence of transi- 
tive operations is attributable to the various studies’ use of non- 
comparable criteria for granting the presence of the inference. By 
analogy, we would hardly expect the same results from a discrimination 
task in which the subject is casually asked if two colors are different 
and one inwhich he is subjected to maximally sensitive psychophysical 
conditions. Differences in diagnostic procedures used by developmental 
psychologists attempting to talk about the same phenomena have been 
almost this exaggerated. In the tower building task (Piaget, Inhelder; 


and Szeminska, 1960), the criteria for granting fully operational use 
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of the transitive measurement inference required iterative applica- 

tion of a middle term smaller than the model. This drove the age of 
detection up to between seven and eight and one half years. But 

Piaget does not intend to convey that less versatile transitivity opera- 
tions were not mastered earlier. In fact, the data reported suggest 
that much younger children would pass less stringent tests for the 
detection of transitive inference. For example, there is the now well 
Known observation that children between the ages of five and seven 
commonly use their own bodies as middle terms in size comparisons of 

two separated objects. This procedure is not regarded as indicative of 
operational transitivity by the Genevans. For one thing, it is obviously 
inaccurate. The tower built by such means will not necessarily be the 
same height as the model. However, if we are really more interested in 
minimal age detections of transitive operations than in measurement, we 
‘may ask why the middle term is used at all if not for implicit transi- 
tive purposes. From the perspective of diagnostics, it may be maintained 
that it is unimportant that the middle term used by these children was 
operationally unsatisfactory or that there were more adequate measurement 
tools distributed. Perhaps under experimental conditions more conducive 
to the response, Braine's (1959) procedure for example, these body- 
measurers would be detected as transitive. 

Somewhat more important than the question of precise ages in 
the acquisition of skills is the relation of the skills in the develop- 
mental sequence. The most obscure of these relationships has been that 
of transitivity and conservation. The research literature has been 
equivocal. The Genevans first maintained (Piaget and Inhelder, 1941) 


that transitivity and conservation were developed synchronously. Some 
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empirical support for this position has been reported (Lovell and 
Ogilvie, 1961). Later discussions (Piaget, Inhelder, and Szeminska, 
1960) claimed that conservation was a necessary condition for transi- 
tive operations and, hence, preceded it in development. A number of 
Studies have produced results consistent with this view (Smeds lund, 
1961, 1963b, 1964; Kooistra, 1963; McManis, 1969). Contrary to these 
Findings, Brainerd (1972) recently obtained data indicating that 
transitivity precedes conservation. In this study, transitivity was 
the easiest and the earliest mastered of three common concrete opera- 
tional skills, transitivity, conservation and class inclusion. 

The essence of conservation is recognition that the critical 
aspect of a thing remains the same in spite of changes in its appear- 
ance or readjustments of its ingredients. For example, a ball com- 
posed of a certain amount of clay contains the same amount of clay 
‘after its shape is changed, and a one foot line is a one foot line 
regardless of what it is placed against or how it is bent. 

To follow the argument that transitivity presupposes con- 
servation, it is obvious that some sort of preservation or retention 
of the one foot line's length is a prerequisite of transitive opera- 
tions using it as a measuring device. For the conclusion A>C to follow 
demonstrations of A>B, B>C, it must be established that B=B. There 
may be some question that the transitive use of the middle term B- 
involves a true conservation of B's length since the B of the first 
comparison is not made to disappear or to change in appearance before the 
second comparison. Nevertheless, from the perspective of the Genevan 


argument, transitivity presumes conservation. 
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Different transitivity results would perhaps be obtained 
if the middle term demonstrations contained a clearer conservation 
element. The common A=B, B=C demonstration that provides the basis 
for the transitive length judgment A=C does not establish that the 
A=C inference would not fail if, after the A=B demonstration with 
straight lines, B were changed in form to match a crooked C for the 
A=C comparison. It seems likely that this A=C transitive infer- 
ence with a clear conservation component might fail much more fre- 
quently than the usual transitivity problem with straight sticks. 

This could be the case for no other reason than an increase in number 
of operations in the task necessitated by the comparison of symmetri- 
cal and asymmetrical cae But failure at the more difficult crooked- 
stick transitivity-conservation problem would surely not be construed 
to mean that the child did not possess transitive inference. And yet 
some operation would have to be missing. The task would be failed 
either because of a lack of transitivity, which is unlikely in the 
light of other demonstrations, or a lack of conservation, which the 
Genevan argument maintains must precede transitivity, or because of 
some additive task difficulty. Possibly the Genevan argument is wrong, 
and conservation is the more difficult of the two skills. 

From another perspective, it may be maintained that the con- 
servation tasks commonly used contain a tacit transitivity operation. 
In the most widely known demonstration of conservation of mass, the 
child is shown two equal-sized balls of clay, and he makes the judg- 
ment that the two balls do, indeed, contain equal amounts of clay. 
Then one of the balls is flattened into another shape, and the child 


is asked if the balls still contain equal amounts of clay. To see the 
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transitive aspect of the problem, regard the procedure as containing 
three balls of clay: A and B, the original two balls; and C, the 
second ball after transformation. The conservation operation, thus, 
contains the judgments A=B (given), B=C (the conserving response), 
and A=C (a transitive response). The conserving step, B=C, cannot be 
converted into the criterion judgment without inferential integration 
with the no-longer-present A=B comparison. Contrary to the later 
Genevan statements on sequential acquisition of transitivity and con- 
servation, this analysis would suggest the earlier appearance of 
transitivity. The inconclusiveness of findings pertinent to invariant 
sequences in the emergence of concrete operations seems partly attri- 
butable to a lack of Gleam analysis of the skills involved and how 
they are related. 

Very little developmental research has dealt with transitivity 
of preferences. Virtually all such work involving transitivity has 
used inference as the dependent variable. The only reported work 
directly pertaining to the transitivity of children's personal pre- 
ferences is Smedslund's (1960) study of the preference patterns of 
pre-schoolers. Even in that study, the concern is primarily with the 
children's inferences about the preferences of others rather than with 
the transitivity of their own preferences. In the main portion of his 
experiment, Smedslund showed subjects three cards, each containing 
drawings of a different pair of objects selected from among three 
objects (e.g. a toy bear and a doll on card number one, a toy rabbit 
and the same bear on card number two, and the doll and rabbit on card 
number three). In the first two cards' illustrations, a figure was 


shown pointing to one of the objects. For example, in the first card, 
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the figure pointed to the doll, and in the second card, the figure 
pointed to the bear. In the third card the figure pointed to neither 
of the two objects shown. The subject was told that the figure's 
pointings in the first two cards indicated preferences, and he was then 
asked to judge the object the figure would prefer in the third card. 
Selection of the doll is a transitive choice. Verbal explanations 
were required after judgments. The forty nursery school children who 
served as subjects were about evenly distributed in age between five 
years, four months and six years, nine months. The diagnostic 
criterion required four out of four judgments transitive and at least 
one partial explanation.’ Eight of the subjects (i.e. 20%) passed the 
criterion, leading Smedsiund to conclude that children of the age 
tested do not possess the transitive skills. The children's verbal 
explanations for these responses, as well as data obtained on their 
own preferences, suggested to Smedslund that the lack of transitivity was 
attributable to a general egocentrism in the subjects, in conformity 
with the Genevan theoretical position. 

The only data directly pertinent to the study to be presented 
in this report was obtained by Smedslund from 16 of the 40 subjects in 
the study just discussed. After other measures had been taken, each 
of these 16 subjects was shown all paired comparisons of three objects, 
and asked to indicate a personal preference in each pair. Nine of the 
sixteen patterns of response obtained were transitive. Smedslund 
concluded from these data that the children's personal preferences, in 
keeping with their inferences concerning the preferences of others, were 
substantially intransitive. Only two critical remarks will be made 


concerning these results,so as not to anticipate the new data to be 
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reported in later sections of this paper. First,a sample of sixteen 
response patterns is much too small to permit conclusions concerning 
overall transitivity. A second observation is that the sixteen patterns 
obtained must have been distributed over the eight possible ways of 
responding to three pairs of choices, of which two or one-forth are 
intransitive.” This means that the distribution of response patterns 
obtained by Smedslund is not just less transitive than might have been 
expected (i.e. 75% transitive would have been expected by chance, so 
for evidence of logical operations, we might have expected more than 
75% of such patterns), it is also considerably more intransitive than 
chance would accommodate (i.e. 44% of the responses are distributed 
over the one quarter of possible patterns which are intransitive). This 
means that the children's preferences are not only not as logically 
constrained as might be expected, they are substantially biased in the 
illogical direction. No explanation is offered for this, and ego- 
centrism cannot accommodate the data since its explanatory value 
stops at the point where a logical bias is not observed. An explana- 
tion is needed for the bias toward illogical response. 

The research problem. Smedslund's (1960) report concerning 
the personal preferences of his subjects raises many questions. How 
would a substantial sample of children's preferences be distributed 
over the various forms of possible response? How are these forms and 
the empirical distributions of responses to them related to the develop- 
mental issue concerning transitivity? More specifically, just how 
transitive are children's personal preferences? 

In two previous studies of the transitivity of children's 


preferences (Bradbury and Nelson, 1970; Bradbury, Nelson, and Andriotti, 
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1971) and in one study with adult subjects (Bradbury, 1970), this 
writer observed that adults' preferences for sets of colors are not 
perfectly transitive, but that they are considerably more transitive 
than such preferences given by children. It was further observed that 
the transitivity of children's color preferences increases with age 
through the primary school years. Interest was directed to the form 
taken by the developing logical aspect of response and the effects of 
choice context on the formal properties of this type of behavior. 

The transitivity problem, in its various forms, is usually 
presented to the subject as three separate and different paired 
comparisons of three items (i.e. first A and B presented and a judgment 
made, then A and C presented and a judgment made, then B and C presented 
and a judgment made). The variable of interest is the set of three 
responses. The eight possible forms of response to the set of three 
paired eas are shown in Table 1. It is, of course, only in 
the third choice that the subject can respond intransitively. 
Intransitivity is, by definition, a contradiction of a relation 
established between the items in the first two choices. This relation 
is made possible by the repetition of one of the three compared items 
in the first two pairs (i.e. item A appears in both pairs: AB, AC). 

Of the eight possible forms of response to the three-pair 
sequence involved in transitivity problems, only two forms are in- 
transitive. The first two pairs for only four of the eight forms 
contain the premise relations necessary for transitivity and intran- 
sitivity. So, in a free-choice situation, only one half of the response 
forms can be intransitive. This is not an issue in traditional 


developmental work involving the inference since the experimental 
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Table 1 
The eight sets of possible preference responses to a sequence of all 
paired comparisons of three items, with indication of the transitivity, 
nontransitivity, or intransitivity of the sets of responses. Shifting 
or non-shifting in each response form is also indicated. Shifting is 
responding differently in the second choice to the color common to the 
first two pairs of the three-pair choice sequence (i.e. x>y, x<z or 
X<y, X>z). These sets of responses are illustrated with only one 
of the six stimulus orders employed. t = transitive; c = cyclic or 


intransitive; nt = nontransitive. 


Forms of Response 


] 2 3 4 5 6 Y 8 
X>Y X<Y X>Y X<Y X>Y X<Y X>Y X<Y 
X>Z X<Z X>Z X<Z X<Z X>Z X<Z X>Z 
1 eg Y<z Not Voz Y<Z YeZ Y>Z V<Z 
nt nt nt nt iu ne CG Cc 


HOESH ii UMNO Shit Leno Sift no shite shift. shift )shift.. shire 


a 














oe oe 

{> Yo woroipee b ut exraoyesy- Gaheeterg erdheaad Te Stee nigys at 
Vstvidtensvs oft Yo. welepeibnr aria » SOS oan ay Yo ers ingnety Sona | 
AEG. BelanotesH Yo aise itt Ro! been ve _wivesteiedinn 
He onrseid2: Vbeveatint oats 21 weit sanaqeay ions it feb tae 40. | 
ly oF roles vofoo srt oo ey heh brodsa see ae eee wor? Delogeg 
We Sx Seta FY sonia os ley Sie ppd out bed 4 
aq vind Hiv Seyeweull? ok Soe Fa ela aaron ox 
vsveitgha/ SoS ute yarns ae 


a we) teagpiron © Sart oye ar 





‘ 
oo 
- 
le 


OS 


2 2 , j tn eae ta : a, 


ide stite Tibia tine Pride of Stine, ttide on  \phle ont 








1G; 
procedure provides the first two comparisons in such a way as to force 
the transitivity problem on the subject (i.e. A>B, A<C presented and 
B?C requested). The four response forms in which the first two choices 
make intransitivity possible are distinguished from the other four 
forms by the nature of response to the stimulus item which is common 
to the first two pairs (i.e. stimulus item A in AB, AC). Tats ts 
formally analogous to the middle term of transitive measurement tasks. 
The subject must shift his form of preference response to this item 
if he is to give an intransitive response in the third choice. Shifting 
is defined here as responding differently in the second choice to the 
item common to the first Sh pairs of the three-pair choice sequence 
(i.e. A>B, A<C or A<B, A>C). For purposes of the present study, two 
of the eight possible forms of response are shifting and transitive, 
two are shifting and intransitive, and four are non-shifting and are 
considered nontransitive since they are indeterminant so far as 
transitivity is concerned. The indeterminacy results from the failure 
of the first two choices of the sequence to establish an ordinal 
relation between all three items being compared. 

One way of looking at the consistency of the choice situation 
is to note that there is more than one route to the avoidance of 
intransitivity. The subject may shift and then respond transitively, 
or he may avoid the possibility of intransitivity by not shifting. 
Previous data on tasks similar to the one reported here (Bradbury and 
Nelson, 1970; Bradbury, Nelson, and Andreotti, 1971) indicated that the 
intransitivity of children's preferences decreases with age and sug- 
gested that this could be partially attributed to a decreasing 
tendency to give shifting forms of response. It was expected that the 
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present study would confirm these findings and provide a more complete 
picture of the direction actually taken by children's preferences and 
the priorities taken into consideration as the child makes his choice. 

It was hoped that such a wide, empirical survey of children's pre- 
ference responses would provide the material out of which a psychological 
model of developing preference might be built. It was obvious from 

both adult's and children's data that a logical model of behavior was 


not appropriate. 
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Method 

Materials. Preference responses were given to all paired 
comparisons of the colors red, blue and green® in Munsell glossy finish 
papers: red, 5.0 R 4/14; blue, 5.0 PB 5/12; green, 2.5 G 5/12. These 
are highly saturated hues of medium lightness to which there is a 
relatively consistent application of common color names by adults 
(Chapanis, 1965). 

A four-page booklet was provided for each subject. The 
first page contained samples of the colors orange (2.5 YR 6/16) and 
purple (5 P 3.9/10.9 max). The following three pages paired red, 
green, and blue samples in all three possible ways, with a different 
nat Shown on each page. The color samples were Ix inch squares. They 
were mounted side by side on plain white paper separated by approxi- 
mately three inches. Approximately two inches beneath each color 
Sample was a blank square the size of the colors. 

A sample of the booklets used is given in Appendix A. Unlike 
the sample given in the appendix, the booklets used in the Study were 
stapled in the upper left hand corner, the page size was shorter (e.g. 
approximately Tyr inches long), the squares were in purple ink of the 
ditto machine type, and on the back of the last page appeared the 
subject's first name and a numbered indication of the way the three 
colors were ordered in pairs in that booklet. 

The three colors can be applied to the paired form, XY, XZ 
and YZ in six different orders, as shown in Table 2. In addition, 
there are a number of variations possible in the left-right position 
of items in pairs. To control for a possible influence of position 


preference on consistency, one quarter of each of the subjects, with 


bedtem 
hovteo fle of ASvig stew cezkdgess 2819 ITF calgirstem: \ th, , 
eaote Tae at ert bis owld ,~bev ented ent to snoetisqmon 
ef .Sf\@ 9 8.8 .toeve /S1\2 89 Oe veut BRIN Oee yher cere 
‘ty as ! ozantitnt P iut heap Fore beta Be yinigha ate 
76 vd zomen 7OfG> qavenoo Fo RGR NOSES tnadgrengo ovidefey ” 
(awe _einegedy 
Pid  fpes tw bebiveta cew sclaiiais Se TOO UAE + 0!" aa a 
‘) souat4 etelos odd to Sopies Panratiee ays s et a 
ad ontwolho? alt (kad ¢. 0S a ohana a 
<, avid ffs mn eefambz auld tre TIS 
. Ni + 42 toLoo off Soaq.12s9 nO wats eR 7 
tetaqee 94 Min of el cig Sb? 248 sth DStren Stew 
latentxoregh .estion? satiate yladal 
-t2 ad svsupe desld 5 cen eigee 


at my tt bo2v -2¥atdodde sit Fo. slqnme2 iA i= 


wr4aw youye ad mt bee 2tefsood ott x PRggye ot nF devie ogden ame 
.oi8) vYePiode sew site epsd or? . veivoo (ben id 1sagu aft at befgese ~ 
to Ant ofotwd af ovew 2976p? ont Aeivot [zonont £4 vieoareorags 7 
od boranqas 068 tap ont to pd dit 8 as agus onttdogm obft 





Table 2 
The six possible orders of three stimuli, X, Y, Z, applied to the six 


sets of exhaustive paired comparisons. 


Stimulus Orders 


] 2 3 A 5 
XYZ XZY YXZ YZX ZXY Z 
Ist choice pair XY XZ YX XZ ZX 
2nd choice pair XZ XY YZ YX ZY 


3rd choice pair Yin ZY XZ ZX XY 
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sexes balanced, were presented the color pairs in each of the four 
orders shown in Table 3. Details of the position preference issue for 
this procedure are given in Appendix B. Table 4 shows the 24 sets of 
balanced stimulus orders that were used. 


f In the main portion of the study, 


Subjects and procedure. 
720 grade school children, divided into three ages as represented 
in grades one, three, and five, were assigned in equal numbers, with 
sexes balanced, to the twenty-four stimulus conditions of Table 4. 

Each stimulus condition at each age was, thus, assigned five boys 
a five girls. The median ages of the three main groups were as 
follows: age one, six years, ten months: age two, eight years, 
eleven months; age three, ten years, eleven months. 

Subjects were run in groups. At the beginning of the session, 
booklets were distributed to subjects arranged in their usual classroom 
. seating. Subjects were asked not to look through the booklets. 
Instructions indicated that the experimenter was trying to learn what 
colors children like best, and that the booklets would allow the 
class to show their color preferences. The group was told, with 
demonstration made from the front of the room, that the first page of 
the booklet showed two colors, and that a box appeared beneath each 
of these colors. They were asked to choose the preferred color on that 
page and to make an x in the box beneath it. Subjects were asked. not 
to pay attention to the choices made by their neighbors on the grounds 
that the only question of interest was the color they, themselves, 
preferred. Efforts were made by the experimenter and by the classroom 
teacher to see that the subjects did not look at each other's booklets 


or communicate with each other. 
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Table 3 
The four left-right orders of stimuli in pairs used in the study of 
children's preference patterns. An equal number of subjects, with sexes 
balanced, was assigned to each of the four pair orders applied to each 
of the six stimulus orders shown in Table 2. The letters X, Y, and Z 


refer to the colors red, green, and blue in any of the orders of Table 2. 


#2 #3 #6 #7 

left right left right left right left right 
xy | se YX YX 
XZ ZX XZ ZX 


YZ Ws LY ZY 
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Table 4 


22s, 


All sets of stimuli used in the study of children's preference patterns. 


Five children of each sex at each of the three ages tested were assigned 


to each of the 24 sets shown. 


The six stimulus orders of Table 2 


R=Red, G=Green, B=Blue. 


The four pair orders of Table 3 


2 


RG 
RB 
GB 


RB 
RG 
BG 


GR 
GB 
RB 


GB 
GR 
BR 


BR 
BG 
RG 


BG 
BR 
GR 


3 


6 


GR 
RB 
BG 


BR 
RG 
GB 


RG 
GB 
BR 


BG 
GR 
RB 


RB 
BG 
GR 


GB 
BR 
RG 


7 


SS 







_ & ohiat “ 
enigited soaguaieiy 2’ nevbl iis to youre oe at boew pabthe Fo. atee FTA. > 
beanies si Lutaed 2age sett odd To sone he ome) Mee Te neubitdo awit” F 

aulieR ,ngatied «bea | pwod. ates 8 alt to doseas is 


vv] ~ 





28; 


After the first choice had been made, the subjects were told 
that they should turn the page, being careful to turn only one page, 
and indicate, in the same way, the color preferred on the second page. 
They were then told to continue this procedure until a response had 
been made on all pages. Subjects were told that they should not look 
back through the booklet before making a choice and that they should 
not go back and change a choice made earlier. 

Preference-inference condition, Two classroom groups at each 
of the age levels tested were shown enlarged versions of the second and 
eee booklet pages for stimulus condition 1-2 of Table 4 with answers 
marked R>G, R<B. This demonstration was made in the classroom. These 
groups were told that another class had preferred the colors marked. A 
single booklet page showing green and blue had been distributed to the 
subjects before the demonstration was made. After the demonstration, 
subjects were asked to mark on the sheets provided the third-choice color 
they thought the other class had preferred. They were told to guess if 
they could not figure out the answer. Both left and right positions of 
green and blue on the response sheets were used. The demonstration 
choices R>G, R<B, were displayed while the subjects deliberated and made 
responses. For this condition, Age one, n=42, median age = seven years; 
Age two, n=74, median age = nine years, two months; Age three, n=52, 
median age = eleven years, two months. 

22 children of the youngest age level tested were run individually in 
the preference-inference condition just described. The 


subject sat in a student desk with the green-blue answer sheet in front 
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of him as the experimenter made the demonstration of the alleged other 
class's preferences, R>G, R<B. He was then asked which color he thought 
the other class preferred between those shown on the answer sheet. After 
he had marked his answer, if the answer was transitive, he was asked 

why he thought the class had preferred that color over the other one. 
This explanation was also requested of some of the subjects who gave 
intransitive responses. Just before being dismissed, each of these 
subjects was asked which of the two colors on the answer sheet (i.e. 
green and blue) he personally preferred. The ages of these 22 subjects 
are listed individually in the Results section of this report along 

with their response data. The median age was seven years. 


A total of 910 children served as subjects in this experiment. 
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Results and Discussion 

Table 1 shows the eight possible forms of response to the 
series of pairs presented. It is on the basis of the eight response 
forms of Table 1 that the subjects' preferences are compred. The tables 
which make up Appendix C show as frequencies all responses given under 
each experimental condition. These are the basic data. Table 5 shows 
the distribution of responses to each form for each age group with 
stimulus conditions combined. Table 6 shows the proportion of responses 
at “ea option in the series of three choices. 

Chi Square tests were used to compare responses of the various 
response forms. A large number of Chi Square tests were made on the 
data. They are summarized in Appendix D. The tests are not all inde- 
pendent, which raises the chance that some result may be unjustifiably 
reported as significant. However, the data are discussed in terms of 
* patterns of difference. Great reliance is not made on any one difference. 
Also, significance levels are, for the most part, quite high (i.e. 
P<.001). The main results to be discussed do not depend on marginally 
detected differences. Table 7 shows the results of the Chi Square 
tests which relate to the data presented in Table 6. The data will be 
discussed in terms of first, second, and third choice results and 
influences. 

The First Choice. Interpretation of the data involves 
observations of discrepencies between what might be expected from the 
subjects' behavior and what actually occurred. The issue behind the 
research is a contention that preference behavior is not primarily rea- 


sonable or logical, that this can be demonstrated by the departure 
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Table 6 


All preference responses by children of three ages to exhaustive paired 
comparisons of three colors (n=240 for each age). Shown are the choices 
possible at each step in the three-choice sequence, the logical expecta- 
tions of responses, and the proportions of responses to those options. 
Also shown are responses by adult subjects (n=84) for a similar task. 
The two intransitive third choices are indicated by c, for cyclic, and 


the intransitive sequences are shaded. Median ages: Group one, 6310, 


~ 


Group two, 8;11, Group three, 10;11. Adults were university undergraduates. 


FIRST CHOICES 
LOGICAL EXPECTATIONS 
AGE 1 RESPONSES 


AGE 2 RESPONSES 
AGE 3 RESPONSES 


AGES COMBINED 
(ADULTS IN A SIMILAR STUDY) 


SECOND CHOICES 
LOGICAL EXPECTATIONS 
AGE 1 RESPONSES 


AGE 2 RESPONSES 
AGE 3 RESPONSES 


AGES COMBINED 
(ADULTS IN A SIMILAR STUDY) 


THIRD CHOICES 
LOGICAL EXPECTATIONS 
AGE 1 RESPONSES 


AGE 2 RESPONSES 
AGE 3 RESPONSES 


AGES COMBINED 
(ADULTS IN A SIMILAR STUDY) 











FORM OF RESPONSE (TABLE 1) ] 3 7 2) 6 8 4 2 
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of behavior from a logical model, and that a psychological model of 
preference is needed. Behavior is considered against a logical 
Standard with adoption of the naive expectation that the influences we 
hope to observe are not present. 

From this perspective, we should expect proportions of responses 
of forms 1,3,5,7 to be equal to those of forms 2,4,6,8. In other words, 
with the three colors balanced over the x,y,z arrangements so, that x is 
red, green, and blue equally (and so forth for y and z), we should 
expect x to be preferred to y in the first pair about half the time for 
all age groups. Chi Square tests failed to detect response differences 
related to ages for these forms. Chi Square tests at each age 
separately and for the ages combined also failed to detect significant 
differences. Though this is an obvious expectation, other similarly 
logical positions are not supported by the data. 

The Second Choice. So long as colors are applied equally to 
the x,y,z forms, we should logically expect the following distribution 
of proportions of responses to forms: 1+3 = 2+4 = 5+7 = 648, At issue 
is the second choice. It has already been established that it is equally 
likely that x will be preferred or not preferred in the first choice. 
Color x is the color which is common to the first two pairs of the 
three-pair choice sequence. It should be equally likely that x will be 
selected or rejected in the second choice after having been selected or 


8 Color x, being any of the colors used, 


rejected in the first choice. 
has been compared to another color in the first pair. In the second pair, 
X will be compared to a third color. This third color, which also can 


be any color used, should be preferred and not preferred equally often 


rs BY j fC ae , . +] 
4 Ted wi Cali au 5 SOT Sef 
HYOT OF &¢ bao? na a 
ei 
heowls aplitl- ceed faodee 


sro Jon V0 vrata 96 11 iTiw x4 
sett of frown at: tie aloo os: ar 
Figpnits. Fu e ie biaer 231 ‘ SomeUpee so hota 7 


, 
Reo ee 


artt: a hie owe 







.fobon leotaol s-w0 ia tvedad To me | 


" ryadea ibebgen er so nsTstatq 
ont }o meftechs nd tw probate, 
neeaig For sie SVSeaO OF HO ; 

vitse8e 25 eit mov 

Hig t 7 i 4.08 Aa ied en 
bags sd 21 pial es 
¥ Li Gepe 6ur brits rah 
) ' ~ cist % 4 ;: wv 
; S60 ; may a9 t 
P 107 B25) 16H 1&0 


r ‘ :2 asf + 
S20 307. SO nie Ys Soe 










i, A) = 
«4069 
e 


30. 


regardless of the relationship established between x and some other 
color just prior. Behavior does not follow this logical principle at 
all. 

Results. Table 8 shows the forms of response, logical 
expectations, and distributions of responses for the three ages of 
subjects for the first two of the pairs in the series. These second- 
choice data are given in different form in Table 6. The data show 
that, for all ages of children tested, it is extremely unlikely that 
a color will be preferred twice in a row (regardless of the other color 
with which it is paired). This conclusion is supported by the results 
of separate Chi Square tests at each age and for the three ages combined 
comparing response forms 1+3 (selection of x after selection of it) 
with response forms 5+7 (rejection of x after selection of it) (P<.001 
for each comparison). It is also unlikely that a color not preferred 
in the first pair will be preferred when it appears again in the second 
pair. Separate Chi Square tests at each age and for the ages combined 
compared response forms 2+4 (x not preferred after not having been 
preferred) with forms 6+8 (x preferred after not having been preferred). 
The results were significant (P<.001 for all comparisons). It is 
likely either that a color will be preferred first and then not 
preferred when it appears again, or that it will be rejected and then 
rejected again. 

A shift has been defined as a response (prefer, not prefer) to 
- color x in the second pair which is unlike the response to that same 
color in the first pair. Shifts are of two types: selecting x in the 


first pair and rejecting it in the second pair, or rejecting x in the 
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first pair and selecting it in the second pair. It is only after a 
shifting second-choice response that the subject can respond 
intransitively in the third choice. It had been observed from previous 
studies that elder children give fewer intransitive subjective 
preference responses than do younger children (Bradbury and Nelson, 
1970; Bradbury, Nelson, and Andreotti, 1971) and that Rares provide 
fewer shifting contigs than do children (Bradbury, 1970). It was 
expected that the elder child's decrease in intransitive response would 
be partly attributable to a lower proportion of shifting responses. 
However, overall this decrease was not observed. A Chi Square test 
did not detect a shifting/non-shifting response difference related to 
age for these data (.20<P<.30). The relation between shifting and age 
is shown in Table 9 and in Figure la. 

The data of Table 8 indicate, however, that second-pair 
shifting/non-shifting is not simple, but depends on which color was 
chosen in the first pair. Children frequently shift when they have 
preferred the color in the first pair which is to appear again in 
the second pair (.81). When frevinive not preferred this color in 
the first pair, they shift much less frequently (.28). A Chi Square test 
supports this observation of a relation between shifting and the type 
of shift involved (P<.001). 

Discussion. These data show a possible predominance of nega- 
tion or rejection in the preference responses of children. Though none 
of these responses was requested to be in rejection form, and all 
instructions were given in terms of selection of the color liked best, 


there is a suggestion that children's preference responses may be guided 
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Table, 9 

For the preference responses by children of three ages to exhaustive 
paired comparisons of three colors, the proportions of responses in 
which a shift occurred, the proportions of these shifting responses 
which were transitive, and the proportion of intransitive responses in 
relation to all responses. Shifting is responding differently in the 
second choice to the color common to the first two pairs of the three- 
pair choice sequence (i.e. x>y, x<z or x<y, x>z). Median ages: Group 


one, 6;10, Group two, 8:11, Group three, 10; 11. For each age group, 


n=240. 
Proportion of 
shifting Total 
Proportion of responses proportion of 
responses wnich were intransitive 
shifting transitive responses 
Age group one ey .29 -40 
Age group two .50 see .34 


Age group three 203 . aye y23) 
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Figure 1 

Proportions of shifting MEVNWiIE HeQacnee given by children of three 
ages to exhaustive paired comparisons of three colors, and the propor- 
tions of these shifting responses which were intransitive. A shift is 
a response (prefer, not prefer) to color X in the second pair which is 
unlike the response to that same color in the first pair. Color X is 
the color which is common to the first two pairs of the three-pair choice 
sequence. Median ages: Group one, 6;10, Group two, 8;11, Group three, 


10311. For each age group, n=240. 





(a) SHIFTING RESPONSES (b) SHIFTING RESPONSES WHICH 
WERE INTRANSITIVE 
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by a principle of rejection. Once having chosen a color, a child will 
very likely reject it if it appears in the next choice (i.e. he will 
choose any other color over it). In this study children responded in 
this way on 81% of the opportunities they had to do so. However, if 
they do not prefer a color in the first pair, and it is presented again 
in the second vane ecentdran are very likely to reject it again. This 
response was given on 72% of the opportunities. The subjects did not 
merely respond differently to the second pair. They did this only when 
the second pair contained a color previously preferred. If they had 
rejected the color which reappears in the second pair, they most often 
gave the same response in relation to that color again. 

The color x, the color common to the first two pairs, may be 
the key to the response patterns. In general we can say that once 
chosen, it is not chosen again, and once rejected, it is rejected again. 
However , it could be either that the child anchors his response on 
the x color, or that he tends to choose the color not seen before. 

In the first choice, the child sees X and another color, with no 
indication that x will be seen again. In this first pair, X is chosen 
about half the time. In the second choice, he sees x and a color not 
seen before. In the second pair, this new color is chosen, not half 
the time, but 77% of the time. 

It could be that the child's response is not keyed on color x 
(i.e. rejection) but on the new color, color z (i.e. selection). 
Looking only at second-choice data, it is difficult to see how these 
two potential contributors to the result could be completely 


disentangled since selection of one color involves rejection of the 
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other. Selection of color z may be based on its novelty. A novel 
stimulus/novel response explanation for this pattern of response in 
the first two choices will be offered when consideration has been 
given to the data for the third choice. 

Age differences appear at this point in the three-choice 
series only in thavettiast group's increase in selection of a color in 
the second choice after selection of that same color in the first 
choice. A Chi Square test indicated an age effect in differences 
in response forms 1+3 and 5+7 (P<.05). The two younger age groups gave 
virtually identical (.85) proportions of response to forms 5+7 in this 
Situation. The age effect is, thus, attributable to the eldest 
group's lower frequency of response to these forms. 

The relation between shifting in the second choice and pre- 
ference for the color x in the first choice requires discussion. 
Intransitive responses are inconsistent and have traditionally been 
considered irrational. In this series of three preference responses, 
shifting in the second choice is not, in itself, inconsistent, but it 
is in the service of inconsistency since it is only after shifting 
that a subject can respond intransitively in the final choice. Ina 
sense, non-shifting responses assist supposedly rational behavior in 
that they make intransitive responses impossible. Yet we find that 
shifting or non-shifting is not directed by any apparent rational | 
principle. It is largely determined by whether the color in the first 
pair which is to appear in the second pair is selected or rejected 
in the first response, and this seems to be a matter of chance. If 


it is selected in the first pair, the child will probably reject it 
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32. 
in the second pair and, thereby, leave himself open to the possibility 
of intransitive response in the third choice. If this color is 
rejected in the first choice, the child is probably safe, so to 
Speak, because he will very likely reject it again regardless of what 
is presented with it. After this response, he cannot respond 
intransitively. In the first choice of the series, the child unwittingly 
contributes to the consistency or inconsistency of his later choices. 
This may be described as a first-choice influence. In the second 
choices, the subject establishes the premises against which his last 
choice will be evaluated. If he shifts the x relation, he brings logic 
into question and creates a new set of choice contingencies for later 
comparisons. These contingencies are referred to as second-choice 
influences. 

The Third Choice. It was maintained that, barring influences 
arising out of the earlier choice or from context effects, the two colors 
in the second pair should be equally preferred. Such a claim cannot be 
made for the third choices since, in two instances, the preceding 
responses have implied a pois orci between the colors of the third 
pair. There should be different logical third-choice expectations 
for the four different forms of response to the first two pairs. Colors 
y and z should be preferred equally frequently after color x has been 
preferred to both of them (response forms 1 and 3). This should also 
be the case after colors y and z have each been preferred to color x 
(response forms 2 and 4). However, we should expect color z to be 
chosen over color y after x has been preferred to y, and z has been 


preferred to x (response forms 5 and 7). And color y should be 
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38. 
preferred to color z after y has been preferred to x, and x has been 
preferred to z (response forms 6 and 8). Response expectations, in 
their completely logical forms are shown in Table 6. 

Results. Tables 5 and 6 show the response distributions for 
the four sets of third-choice options. Logical expectation for third 
choices was followed only in the two sets in which transitivity was 
not at issue, and in one of these it is questionable. A Chi Square test 
comparing response forms 1 and 3 for the three age groups failed to 
detect significant differences (.50<P<.70). Separate Chi Square tests 
on response at each age and with the ages combined detected differences 
only for the eldest group tested (Age one, .80<P<.90; Age two, .50<P<.70; 
Age three, P<.05; Ages combined, .05<P<.10). Logical expectations 
would not call for differences in this choice, in which the two colors 
should be equally preferable. However, once they have chosen x over 
‘y and X over z, elder children are more inclined to choose y than z. 
This cannot be said of younger children. 

The 1/0 expectations for response forms 5 and 7 are derived 
from the logical constraint of the transitive relation. It is here 
that behavior is in clearest violation of the model. In no group does 
the transitive constraint achieve a predominance of form 5 response. 
The closest is transitive .51 by the eldest group, a proportion that 
is virtually one half. A Chi Square test on form 5 and 7 responses 
by the eldest group failed to detect a significant difference 

(.80<P<.90). 
| Logic is so far from controlling behavior that, in fact, the 


younger subjects responded intransitively most of the time when faced 
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with the form 5 and form 7 choice. The proportion is 
intransitive .76 for the two younger groups combined. Separate Chi 
Square tests on forms 5 and 7 by the two younger groups both indicated 
significant differences (P<.001 for both). An age difference was 
also indicated by a Chi Square test comparing these responses for all 
three groups (P<.001). 

The other logical constraint response forms are 6 and 8. 
Response to these forms is .51/.49, overall, which was not detected as 
Significantly different (.80<P<.90). A significant age difference 
was not found for response to forms 6 and 8 (.70<P<.80). 

The study was suggested by previous observations that 
intransitivity of preference decreases with age and by interest in 
the form this decrease takes. The data presented here support these 
general expectations regarding age and intransitivity of preference. 
A chi Square test comparing response to forms 7 and 8 (intransitive) 
with response to all other forms for the three ages indicated 
significant differences (P<.01). Table 9 and Figure 2 show the decrease 
in intransitive choice with age. It might be noted that Smedslund 
(1960) reports 44% of his subjects preferences as intransitive. It 
appears from the eh fa that this sample's average age must have been 
around six years, one month, which makes them about nine months younger 
than the youngest group reported here. The youngest group here gave 
40% intransitive responses. As Figure 2 shows, Smedslund's finding 
fits the age trend of the current data. There were, however, diagnostic 


differences which make a comparison of the data questionable. 
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Figure 2 


Proportions of intransitive preference responses by children of three 
ages to exhaustive paired comparisons of three colors. Median ages: 
Group one, 6;10, Group two, 8;11, Group three, 10;11 months. For each 
of these three groups, n=240. Also shown are the proportions of intran- 
sitive preferences reported by Smedslund (1960) for pre-school children 


and by Bradbury (1970) for adults. 


O<— Smedslund’s (1960) pre-school sample 
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In general, children responded with intransitive preferences 
more frequently than would be expected by chance alone. Chi Square 
comparisons of response forms 7+8 (intransitive) with the other six 
forms indicated significant differences from a .25 expectation for all 
age groups combined (P<.001), as well as for age one (P<.001) and age 
two (P<.01)}, but not for age three Hane), The age effect, already 
reported, was significant (P<.01). 

The breakdown of intransitive choices is more complicated 
than would appear from these differences. There are two forms of 
intransitive preference response. All groups gave more form 7 
intransitive responses than would be expected by chance, using an 
expectation of 1/8 of all responses (Age group one, P<.001; Age group 
two, P<.001; Age group three, P<.01, Ages combined, P<.001). There is 
also a significant age effect (P<.01), indicating that the elder 
children provided form 7 responses less than younger children even 
though they provided these responses more frequently than chance would 
accommodate. On the other hand, form 8 intransitive responses were 
given less frequently than a 1/8 expectation by all but the youngest 
group (Age group one, .05<P<.10; Age group two, P<.01; Age group three, 
P<.01, Ages combined, P<.001). Age differences were not detected to 
be significant (.50<P<.70). In general, then, children give one 
form of intransitive response quite frequently and the other infrequently. 

Intransitive preference can also be compared with transitive 
preferences (i.e. intransitive forms 7 and 8 compared with transitive 
forms 5 and 6). This measure indicates the extent of intransitive 


behavior when premise relations make intransitivity possible. From this 
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perspective,also, intransitive responses are given more than would be 
expected overall (P<.001). Separate comparisons at each age indicate 
that the intransitive inclination is significant for age groups one 
(P<.001) and two (P<.001), but not for three (.50<P<.70). The age 
difference is significant (P<.001). 

In this comparison of intransitive third-choice response when 
intransitivity is possible, there appears another indication of the 
difference between types of intransitive response. Though there were 
generally more intransitive than transitive preference responses by 
children, this difference is totally attributable to the prevalence 
of form 7 intransitivities, since in no group was there significantly 
more than one half form 8 intransitive response. 

The results just reported concern the relation between age, 
shifting of response, and resolution of shifting in third-choice 
transitive behavior. This relation is shown in Table 9 and in Figure 
Ib. The eldest group of children provided transitive responses when 
intransitive responses were possible more frequently than did the 
younger groups (P<.001). The two younger groups were not detected to 
be significantly different (.50<P<.70). In general, the eldest group 
is no more likely than the younger groups to avoid the possibility of 
intransitivity by a non-shifting response. The comparison of response 
forms 1-4 (non-shifting) with 5-8 (shifting) for the three ages did 
not reach significance (.20<P<.30), nor did tests of these response 
differences for the two younger groups combined, as opposed to the 
eldest group (.70<P<.80), nor for the youngest group compared with 
the eldest group (.30<P<.50). However, shifting responses are of two 
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types, and the decreased tendency toward intransitive response in older 
children can be attributed partly to their lower inclination to give 
shifting responses of the form x>y, x<z (.73 for age three as opposed 
to .85 for the younger groups, P<.05), as well as to a considerably 
greater tendency in these elder children to respond transitively 

after having made that shift (.51 for age three as opposed to .24 

for the younger groups combined, P<.001). 

Age differences do not reach significance for shifting 
responses of the other sort (i.e. x<y, x>z, .10<P<.20). And on the 
basis of a Chi Square comparison of response forms 6 and 8 for age group 
three, as opposed to the younger groups combined, it cannot be 
concluded that elder children respond more transitively once in the 
x<y, x>z shift situation (.30<P<.50). Figure 3 shows this relationship 
Netiteen age and form of intransitive response. 

Separate comparisons of the six stimulus orders and of the 
four pair orders for the eight response forms did not indicate 
significant differences (.75<P<.90 for stimulus orders; .30<P<.50 for 
pair orders). Comparison of sex for the eight response forms was 
also not significant (.90<P<1.0). Overall comparison of age for the 
eight response forms indicated significant differences (P<.001). 

Overall, consistent left-right positional responses do not 
appear in the data provided by the 720 subjects in the main portion of 
the experiment. Several isolated differences were found. Fifty-eight 
percent of the children of the youngest age group preferred the left 
hand color in the first pair (P<.05). Sixty-six percent of the 


children of this same age group who preferred the right hand color in 
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Figure 3 
From the preference responses by children of three ages for all paired 
comparisons of three colors, the proportions of occurrence of the two 
forms of intransitive third choice when the first two choices made 
intransitivity possible. Median ages: Group one, 6310, Group two, 8311, 


Group three, 10;11. For each age group, n=240. 
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the first pair, and the left hand color in the second pair, preferred 
the right hand color in the third pair (P<.05). A comparable percent 
(i.e. 65%) of these youngest subjects who preferred the right hand 

color in the first two pairs, preferred the right hand color in the 
third pair (P<.05). Also, of children in the middle age group who 
preferred the left hand color in the first pair, and the right hand 
color in the second pair, 69% preferred the left hand color in the third 
pair (P<.01). 

A further control question concerns the relative prefer- 
ability of the three colors used (e.g. overall, is red preferred to blue, 
is red preferred to green, is blue preferred to green?). This is an 
issue since any disparity in the preferability of the items used would 
serve to decrease intransitivity of response. Separate comparisons of 
first-pair responses to the three combinations of colors indicated no 
significant differences. 

Discussion: The psychological model of preference behavior. 
The issue of this research is a contention that either the act of 
choosing or some other aspect of confronting things in the choice 
situation changes the preferability of these things. To illustrate 
this we must ask what we attempt to learn by testing the subject's 
preferences. The preference we learn about from our measure should 
presumably be of longer standing than the duration of the question. 

It is assumed to be dispositional. 

For example, if we ask a subject to rank blue, green and red 

from most-liked to least-liked, the ranking should presumably repre- 


sent a disposition which both predates the question and survives after 
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it for some time. Assume that this subject gave us the ranking ant 


d green, arc red. Surely we did not intend to create the 


blue, al 
particular rank given by the nature of the task. Presumably it 
indicates a state in the subject which exists apart from the task. 
However, in the three-choice problem used in this study, it must be 
concluded that the subject's preference responses, and hence their 
consistency, reasonableness, or whatever, are largely determined by 
conditions which operate quite independently of the subject's preference 
States. To demonstrate this let us return to the subject with the blue, 
green, red preference ranking of the colors and take him as the general 
case for the moment. 

| The choices given should represent inclinations present before 
the choices were made. Bearing in mind that blue, green and red have 
been applied in all possible ways to the pair forms xy, xz, yz, how does 
y come to be preferred most of the time by the eldest group (.68) after 
xX has been preferred to both y and z? No relation between y and z has 
been established by the subject's having liked x better than both of 
them. For our subject with the blue-green-red ranking, y would 
presumably be preferred in this situation if x were blue, y were green, 
and z were red. But y was as often red as it was green in the study, 

so it should have been the non-preferred color half the time. How 

did red move ahead of green in the forty-five seconds or so it took 

the subject to respond to the choices? Red has benefited from some 
process involved in the choice situation, and the process is in harmony 
neither with the stability of the subject's dispositional scale of 


preferences, nor with the assumptions of logic. 
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Several results in addition to the one just cited require a 
unified explanation. They are best seen in the data of Table 6. First, 
there is the tendency for the subject not to prefer the color repeated 
in the second pair. In a sense, the cards are stacked in favor of the 
color, whatever it is, that appears in the z position. It was chosen 
by 77% of the subjects in this study on its first appearance. However, 
this does not indicate that the popularity of this color will last. 

In fact, it was preferred over y in the last choice less than half the 
time (i.e. .41 overall, P<.001). Chi Square results for the yz 

choice in the last pair for the three ages are: Age 1, P<.001; Age 2, 
-P<.001; Age 3, .10<P<.20. No significant age effect was indicated 
(.10<P<.20). 

Other results requiring explanation are the already mentioned 
preferability of y in the last choice (.59), and, more particularly, 

. the strong tendency of the children to prefer the intransitive y after 
x>y and x<z (P<.001). In this last case, there is also an age 
difference (P<.001), making elder children less inclined toward the 
response. 

The data strongly suggest that novelty exerts a controlling 
influence on preference behavior in children. Considering novelty as 
including both a tendency to respond in a new way and a tendency to 
respond to a stimulus not previously seen (or one seen less recently 
than another), allows for an influence attributable to the choices, 
themselves, and to the way in which the items to be chosen are 
encountered in the choice situation. For the tasks reported here, 


this would involve both new color and new response influences operating 
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48. 
differently at each step in the choice sequence. Based on these 
hypothesized influences, relative biased (i.e. non-logical) expecta- 
tions can be made for the various response forms, and these expectations 
can be compared to the data. 

From the perspective of novelty, we might expect the subject 
most often to prefer both a color not seen before (or not seen as 
recently as the other) and a color not preferred before (or not 
preferred as recently as the other). This Sopluenet of says nothing 
of the relative strength of the two influences. 

The second choices by subjects in this study strongly support 
‘the new color/new response explanation. Color z, the new color, was 
almost always chosen. It was, however, not chosen so frequently when 
it was compared with a color which had not been chosen (i.e. x<z after 
x<y) as when its opponent had just been chosen (i.e. x<z after x>y). 

- This difference is significant (P<.01) for the age groups combined (i.e. 
response forms 5+7 and 1+3 compared with 2+4 and 6+8). Comparisons 

made at each age separately indicated significance only for the 
youngest age group (P<.01). This supports recognition of a new response 
tendency as well as a stronger new stimulus tendency. 

If the influences of novelty of stimulus plus novelty of 
response combine to sway choice in the second pair, where x and z 
should be preferred equally often, the extent of the departure of © 
response from the .50/.50 expectation in each case might be taken as 
a measure of the strength of these influences. In the choice x<z 
following x>y, both factors operate together to give the following 


proportions in excess of .50: age one, .35; age two, .35; age three, 
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.23. No indication of the relative influence of the two factors is 
given by these data alone. On the other hand, in the choice x<z after 
X<y, the choice for the new stimulus, z, is the same, but x should have 
the influence in favor of a new response operating in its favor, and 
against z. Here, the proportions of response x<z in excess of .50 for 
the three “ine are as follows: age one, .18; age two, .28; age three, 
.19. These figures should represent the strength of the new stimulus 
influence when opposed by the new response influence at each age. The 
difference between these two sets of measures should give some 
indication of the strength of the new response influence alone: age 
one, .17; age two, .07; age three, .04. These comparisons are shown 
in Table 10. Some caution is required here since the comparison 
between new response features of x>y, x<z and those of x<y, x>z 
assumes that the new response influence to pick x in the second choice 
. after having not picked it in the first choice is the same as the 
influence not to pick x in the second choice after having picked it 
in the first choice. There is no reason to believe these are the same. 

Taking the difference figures as representative of the relative 
novel stimulus and novel response influences on preference behavior at 
the three ages tested, several tentative conclusions are possible. It 
appears that generally new stimulus influences are stronger than new 
response influences. Both influences seem to decrease with age. However, 
the data on which these observations are based involve only the first 
two choices, in which transitivity is not directly at issue. 

The most interesting results appear in the third choices, 


in which the presence of transitive constraint sometimes conflicts with 
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50. 
Table 10 
The strength of new stimulus and new response influences on the prefer- 
ence behavior of children of three ages as measured by the difference 
from a .50 expectation in proportions of subjects responding x<z after 
having responded either x>y or x<y. Median ages: Group one, 6310, 


Group two, 8;11, Group three, 10311. 


new stimulus and 

new response new stimulus influences 

influences together opposed by new response 

(first choice x>y; influences (first choice 

second choice x<z) x<y; second choice x<z) difference 


Age group one 5 .18 5 iY, 


Age group two ae) si) 07, 


. Age group three nes 19 .04 
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51. 
novelty. Based solely on considerations of novelty, forgetting 
transitivity for the moment, we can build an alogical model that 
provides at least a direction for final choice response proportions. 
Highest frequency of response might be expected for y>z after x>y, 

X<Z, Since in that final choice, y is the newer color (not having been 
seen since the first pair), it is a color not chosen before, and it 

is compared with a color just chosen. All hypothesized novelty 
influences favor choice of y here. There was a higher proportion 

of response to y in this option than in any other (.67 overall, .80 
for the youngest group). 

High response frequency might also be expected for y>z after 
x>y, X>Z Since y again appears as the newer color, and it has not been 
chosen before. However, this time it appears with a color which also 
has not been chosen before, but which is not new, having just appeared. 
- The novelty influences are in some opposition here. Though high, 
proportion of response to y here should perhaps be not so high as in 
the first case. The data are consistent with this (.59 overall, .53 
for the youngest group). 

These factors of stimulus novelty and lack of previous 
selection combine to account neatly for the high frequency of preference 
for y in the two choices that follow x>y, x>z and x>y, x<z. In Bou 
cases, y is relatively new and has not previously been chosen when it 
appears in the third pair. 

So far as novelty is concerned, the color y in the last pair 
is in somewhat the same position as z in the second pair, but with 


less advantage. Color z is totally new in its second-pair appearance, 
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while y has appeared before when it appears in the third pair. The data 
are consistent with this view. Also, in one half of the third choices, 
there are novelty influences which work directly against selection of 

y. In the two choices that follow x<y, x>z and x<y, X<Z, y is the newer 
color, but it has been previously selected. The two hypothesized 
novelty effects should oppose one another in these two situations, 

and proportions of selection of y should be lower. In fact, y was 
chosen just about half the time (.53) in these two choices, compared 

to its .63 selection in the other two. 

In the third choice that follows x<y, x<z, y is the newer 
color of two which have both been selected previously. Here it was 
selected .54 of the time. In the choice that follows x<y, x>z, y is 
the newer color, but it has been selected before and is compared with 
a color which has not been selected before. Here its proportion of 
“selection was .51. These data as well as the combinations of alleged 
influences on third choice behavior are shown in Table 11. 

A general novelty interpretation, including both novel 
response and novel stimulus elements, fits the data fairly well. It 
explains why so many more subjects give form 7 than form 8 intransitive 
responses. In the choice that leads to form 7 response, the subject 
finds color y (the intransitive choice) in a particularly strong 
position from the novelty perspective. It is the newer color, it has 
not been selected before, and it is shown with a color which is not 
new and which was just chosen. In the choice that leads to form 8 
response, the subject sees color z (the intransitive choice) with 


novelty working against it. Here z is compared with y, which is 


6! ag ‘rau OviAt sat fh 
i f 4 ars ° ) A 
i? NF ets ty 
r { 
i 
— 
i hs 
i 
| 
i 
Van. nkete SPioINni 
Sl) eu tores? 6ith ont 


Svidredstal 8 mig’ AeA \ AAO! 


Phivernite sheeted 





‘sachs IF Sh ae borrasqys est «ieee 2 


Wo/S2 (990 sired even Hstiy ped Zo plan 
a2TCcS IT Wh SRT srt ad he. vesuebliat 
2 


4, conan aims teva ren 






















‘tl Jaa Bhat aw sheds¥ents Sale 

“(OW FRE ‘eobnapRAnt “ET ovon o16 owild 

oe be wonT OT Deis, eeot as ow ody nl” w 
sal ap Serie Agee Ren we ud iotog. | 
aan yo | 7 
70 for toalse %e sot eon ne 
alles sft Tha guuda 12uE vaso 


ca, ast fos 
a. 


a 


ne SiO GeGgap bina: 


iHitor SAF nt foficelse 


99fOH? bila ‘ort ‘fl 


60d. 260. 3) fud: 9aFos ee) 7 


7 

‘or De Asse 390 SOR aati Hote 4of0o 6 5 
r ; pe xs f 

72. esw nottsefea 


15 WGHetSe SOFRAD DERE Ho Selahiad 


teh. Ss2gnT 


renege aT avon Fess A 






ay My ehagedua ani Ycneen oe uw entalqxs 
- ao sat bee 
eat) Pras 


om: . mon a 









(9¢°) (29°) (G7>) (7Z") (dnoub 31 npy) 


5° 95° gy" 19° aauyi dnovd aby 

9g" 8h" eL° 95° om} dnoub aby 

eg" 8° 08° €G° auo dnoub aby 
sasuodsau $0 SUOLzZUOdOUd 

JUuswaaube VOL[JUOd 

juasqe UL 3DLOUD UL ddLOYO juasqe ZULEALSIU DALZPLSUBAL 

s - + - uasoyo ALSNOLAdAd UOLOD e YYLM pauLed A 

= = + + uasoyd ALSNOLAdud yOu A 

+ + + + | AOLOD 2Samau A 
Z<K*Z>x* A>x Z<K*Z<x* A>x Z<A*Z>X* Kex Z<A°Z<x* K<x (-) qZUuasqe uo (+) JUasaud fadLoyd ysSe] 
30 LOY 30 LOYD 30 LOYD 3d LOY auz uL A 40 uolzoajas HuLwoaes saduan| Ju] 


°9 aLqel UL WAos UaYyZOUe UL UMOYS aUe AaL[qed SLY} OF YURADLau eIeq *ZA *zxX SAX spaqUasaud SuLed dauy2 
$O 3S5@, 942 UL A UOLOD JO BDLOYD se UMOUS aue sasuodsau [LY ‘pg=Uu dnoubh y4LnNpy “Opz=su SUaupLLUd so dnoub 
aBe yoea uoj ‘yxSe} UeLLUILS @ UL SqOafqns 4{Npe Aq sasuodsau Jo suoLjuodoud aue UMOYS OSLY “LLSOL ‘eeuud 
dnouy *‘LLég Som) dnoug SoLfg ‘auo dnoug :sabe uelpay “Suolod aauyi JO SuosLuedwod pauLed {|e 03 Bbulpuod 


-Sau sabe aauyz JO UdUpL LY JO SadUaNasaud JILOYD-puLyy ay, UO ILBO, pue AZLaAou Jo Saduan[ JUL pazLsayyodAy 


LL OLqel 





quod att + Owt quord , OF: ° 
$6 gS 107 


te, 


~ 
fa é ad 
_ Betads 50 ros s.rons a Fogo 
s<ypt>x, Yrx SEV ESTA 4 YOK t« ¥,5-X, i r< gat% MS 
+ a b < + 
x j 
= = t 
ij 
+ i ‘ 
taseds tf Soft 7 7% 
‘ =| ? D * a 
F 
— ' 
é&d. 0 ; 


aes ae “Th fast ae 


* ‘ is 
“; he —— = a r e 6. </ 


res bord to nes ts to swonerstei soteitbvtta sat "no Stoof ‘baw 


i= 
Wi 


y 
- 
j 


ave 


-wtglos oat 10 es 2no2 








iao quore Deeps ae ThSM 


AzbI ast tte Sif i state Tubs Xd esenogess % angi rvoqo1g a6 


Aen quony +1 ybA. 


“eS 


deal off nf y 


‘Satins: ‘to salar 2 earie S15 e22nOgeo% | HVA 


* 


8 stdsT nt ary ssndons: ni file S15 sided 2tnt of tinea ated ay a 


—— et 


54, 
the newer color and which, thereby, puts the primary novelty 
influence in support of transitive response. Novelty can also explain 
why there is so much more shifting of one type (x>y, x<z) than of the 
other (x<y, x>z). To shift to x after not having preferred it, the 
subject must violate the principle of new stimulus selection, but for 
the other shift, all novelty factors are favorable. 

Under this novelty interpretation, we can see age differences 
in the data as attributable to elder children's reduced dependency on 
novelty in preference response when novelty is in conflict with loo1c. 
The eldest group was not so inclined as were the younger groups 
combined to respond to the novel, though intransitive, color y after 
RY s XS Z2 

Children of the elder two groups should have been well in 
control of transitive inference abilities regardless of which diagnostic 
criteria are favored. A generalization of the logical rule of 
transitive inference from physical object operations to subjective 
preference, rather than a reduced dependency on novelty, as such, could 
account for the elder children's decreased intransitive response. 

It could be that the tendency to respond to the novel situation still 
exists in these subjects, and is in conflict with their emerging, 
generalized rational-logical rule capabilities. Consistent with this 
observation a substantial number of such subjects do respond 
intransitively to color y in the last pair in spite of logic. Their 
proportion of y responses (.49) is prominent, even though considerably 
less than the youngest subjects' (.79) strong inclination to color y 


in this situation. Two main problems posed by such results as these 
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are the strong intransitive bias of the young children and the 
substantial, though decreased, instance of intransitive response 

given by subjects who are clearly in command of the transitive 
inference. A novelty criterion in preference can account for these 
results. This view of the eldest group's ambivalence of preference 
response (i.e. still inclined toward illogical, novel responses, but 
largely dissuaded from then) is supported by the high proportion of 
their responses to the novel stimulus in the case where novel 
responding does not conflict with logic. After x>y and x>z, .68 

of the eldest subjects chose y. It would seem that the 

elder child, in relinquishing his novelty inclinations to the demands 
of logic, compensates by indulging in a stronger than usual novelty 
response where logic is not at issue. It is interesting to notice 
that, at least in rank order, the logical decrease in form 7 responses 
with age corresponds to an increase in form 1 responses. A Chi Square 
test indicated this interaction as significant (P<.05). The response 
relation between age, novelty, and logical constraint is shown in 
Figure 4. 

In general, then, it is perhaps not the case that novelty 
as an element in preference behavior decreases with age. It seems to 
decrease in cases where it comes in conflict with the demands of 
inference. But in other situations in plays a prominent role. The 
preference behavior of cognitively developing children seems to be 
influenced by factors in tension. It is the relation of these factors 
and the give-and-take between them that explains the patterns of 


children's preferences. 
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56. 
Figure 4 


The. relation between age and novelty responses which are and are not in 
conflict with logical expectation. Shown are proportions of response 
for y over z following x>y, x>z (form one) and following x>y, x<z (form 
seven) by children of three ages and an adult group. Form seven res- 
ponse is a novelty response in conflict with logic (i.e. it is intran- 
sitive). Form one response is a novelty response not in conflict with 
logic (i.e. transitivity is not at issue). Median ages: Group one, 
6310, Group two, 8311, Group three, 10;11 (n=240 for each age). Adults 


were university undergraduates (n=84). 
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Preference-interetige conditions. Tables 12 and 13 show the 
results of a separate experimental condition in which subjects, who 
were not used in any other part of the experiment,were shown two 
enlarged response sheets marked so as to indicate Red>Green and Red<Blue, 
were told that the demonstration represented the preferences of another 
class of comparable age, and were asked to pick the other class's choice 
between green and blue. Table 12 presents data drawn from all three age 
levels tested in the main part of the experiment. Table 13 is concerned 
mainly with verbal explanations given for transitive choices by a 
different group of children of the youngest age level tested. 

It was thought that this measure would provide some indication 
of the extent to which transitive inference for preferences is opera- 
tive at each age tested. A transitive response proportion of .50 would 
represent a chance level of occurrence and the absence of logical in- 

. fluence. It was thought that the younger subjects would not show 
appreciable transitive inference for preferences and that the elder 
subjects would show the increase expected of children who are at an age 
several years beyond that at which even the Genevan diagnostic criteria 
are satisfied for such operations as transitive inference for length. 
Data for the middle and eldest groups fit this expectation. Forty-five 
percent of the middle re group indicated the transitive choice for the 
alleged other class. Sixty-two percent of the eldest group gave the 
transitive response. However, the youngest group is unaccountably high 
in transitive response. Seventy-one percent of these children indicated 
the transitive choice for the other class. It was in the light of this 


result that twenty-two children of this age were individually given 
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Table 12 


Preference-inference condition. Transitive and intransitive choices 
by children of three ages shown demonstration cards indicating red> 
green and red<blue, told that the demonstration represented the 
preferences of another class of comparable age, and asked to pick the 
other class's choice between blue and green. Response data is shown 
according to the division of subjects by age level, sex, and the left 
or right position of the transitive color (i.e. blue) on the answer 


Sheet. Median ages: Group one, 7;0, Group two, 932, Group three, 1132. 


position of frequency | frequency |/% 
transitive color | transitive] intransi- || transitive 
On response sheet tive 
Males Left (n=11) 9 2 
Age devel one (n=26) Right (n=15) 11 4 
(n=42) Females Left (n=10) 6 4 
(n=16) Right (n=6) 4 2 
Total sare... 30 71 
Males Left (n=15) 


Age level two (n=35) Right (n=20) 


(n=74) Females Left (n=21) 


(n=39) Right (n=18) 


9 

8 

v6 
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Males Left (n=10) 6 4 
(n=21) Right (n=11) 8 3 

Age level three 
(n=52) Females Left (n=15) 9 6 
(n=31) Right (n=16) 9 7 
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the inference-preference problem with verbal explanations requested for 
all transitive and some intransitive responses. Data for this condition 
are given in Table 13. Since only 50% of these subjects gave the 
transitive response, a proportion much more in keeping with expectation, 
Iam inclined. to dismiss the high 71% rate of transitive choice by 
their age-mates as unreliable. 

The data provided by the subjects' explanations of their 
responses require discussion apart from their bearing on the relative 


level of transitive response. 


The experimental procedure followed here was quite close to 
that reported by Smedslund (1960) for the study of preference, and the 
data reflect on the issue of nontransitive hypotheses raised By 
Smedslund (1963b). According to Smedslund's (1960) analysis, a pre- 
dominantly intransitive response bias in his pre-school subjects was 
attributable to their egocentrism (i.e. they missed the relevance of 
demonstrations of A>B and A<C for comparison B?C because they tended to 
evaluate the BC relation in terms of their own preferences. The 
subjects who were asked to pick the other class's preference between 
green and blue and were asked to give explanations for their decisions 
were also asked to indicate their personal preference between green and 
blue after the other measures had been taken. One way of revealing 
the alleged egocentrism effect on transitivity of inference would be 
through a relation between the color the child attributes to the other 
class, his own personal preference, and his explanations. Of the 
explanations offered by transitive subjects for this task, three, or 


27%, are clearly egocentric. These are the explanations given by 
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subjects number three, fifteen, and nineteen, listed in Table 13. Subject 
number nineteen, for example, explained that she thought the other class 
preferred blue to green "because it's pretty". Some of the intransitive 
responses were also clearly egocentric. For example, subject number six 
said he thought the other class preferred green to blue "because it's 
pretty". 

The .68 proportion of subjects who picked as their personal 
preference the color they had previously indicated as tne other class's 
choice would seem at first glance to offer support for an egocentric 


effect on inference. However, the relation between inference and preference 


need not be one way. The transitive relation could influence the child's 
personal preference rather than the other way around. The .68 figure, 
representing subjects who gave the same response for the other class's 
and for their own preferences, is composed of two quite different 
relations. Eighty-two percent of the children shared the preference 

of the other class when the other class had been given the transitive 
choice, while only fifty-five percent did this when the intransitive 
choice was involved. From considerations of egocentrism, we would 
expect these two figures to be the same unless either the green or the 
blue were preferable to the children in and of itself. This is an issue 
Since in the inference-preference condition under discussion, biue was 
always the transitive choice and green was always the intransitive 
choice. In the main part of the experiment, when green and blue 
appeared in the first pair of the three test pairs, blue was preferred 
by 53% of the 240 subjects of the youngest age group, which is not a 


Significant result. So, there is not apparently a general preference 
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bias for green or blue. These data are available in Appendix C with 
reference to Tables 1 and 4. 

Egocentrism would maintain that a high proportion of subjects 
would make the personal choice of the color green after attributing it 
-intransitively to the other class since selection of that color for the 
other class was supposedly based on the personal perspective. This seems 
not to be the case. The high freauency (i.e. 88%) with which subjects 
followed the other class's transitive choice with their own personal 
choice implies, on the other hand, that some aspect of the relation of 
the colors in the demonstration cards substantially determined personal 
preference. This influence could be the transitive relation. It could 
be the factor behind Smedslund's (1963b) nontransitive hypotheses. 
Explanations offered by three of these subjects (i.e. 27%) for transi- 
tive responses were Clear examples of the same nontransitive hypothesis: 
B<C because A<C. 

Adult preference patterns. Some of the developmental inclina- 
tions discussed in this report, parciedraviy the place of novelty in 
the child's preference priorities, are supported by comparison with the 
preference responses of adult subjects. Table 6 includes the distribu- 
tions of choices by an adult sample in a task similar to that performed 
by the children in the present study. The results are taken from a 
previous research project conducted by the writer (Bradbury, 1970). 
Comparison of these data with the results of the present study is 
limited by several differences in experimental treatment. For example, 
the colors were not the same as those used with the children, and the 


colors in pairs were presented to the adults in succession rather than 
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64. 
simultaneously. Details of the experimental treatment of the adult 
groups are given with the basic data in Appendix E. In spite of the 
differences between experimental treatments of the children and the 
adults, similarities are sufficiently strong to justify some comparison. 

Considering second-choice behavior, it was observed that 
shifting responses, while not inconsistent, were in the service of 
intransitivity since it is only after such responses that an intransitivity 
can occur. It was hypothesized that the elder children's expected 
decrease in intransitive behavior would be partly attributable to a 
decline in shifting responses. Though this hypothesis was not 
supported overall, the eldest group of children did less frequently 


give shifting responses of the type x>y, x<z (.73 as opposed to .85 


for younger groups). The adult group gave this form of response only 
about as often as was expected logiead lya(nsiges This response is a 
novelty response which is indirectly in opposition to the consistency 
of preference. Adults provide this response much less than anfearen, 
and by about eleven years of age, criidren are moving in the adult 
direction. Though the decline in intransitive preference behavior is, 
as hypothesized, detectable in the age range of the present study, the 
decline in intransitive-related shifting behavior is not complete by 
eleven. It is perhaps not fully acquired until adolescent years. It 
lags behind the decrease in intransitive preference, a decrease which 
is largely accomplished by a discriminative resistance to novel stimulus 
influences. 

For third-choice behavior, the clearest novelty-induced 


intransitivity is form 7 response. Here the eldest group has dropped 
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to .49 from the combined younger groups' .76 proportion of response. 

The adults' proportion of form 7 responses was .25. The eldest children 
tested are roughly in between earlier childhood and adult patterns of 
preference response. The novelty inducements to intransitive preference 
response explain the lag of preference consistency behind mastery of the 
transitive inference. 

The adult data also offer implications for the observation 
that a compensatory increase in response to novelty, where such responding 
does not violate logic, seems to follow a decline in logic-conflict 
novelty responding. Form 1 responding is novelty responding not in 
conflict with logic. Form 7 responding is novelty responding in 
conflict with logic. The eldest school age group tested gave .68 form 
1 responses as compared to the younger groups' average proportion of 
.05. The adult subjects provide form 1 responses .74 of the time when 
faced with the choice between forms 1 and 3. The relation of these two 
response tendencies is shown in Figure 4. These proportions foie to 
last choice selections of y over z. 

The rather high adult frequency of novelty responding not in 
conflict with logic, paralleling a low frequency of such behavior when 
it is intransitive, is also supported by comparison of adult and 
child responses to the second choice. As already discussed, adult 
data followed the trend ag iliehed by the eldest children's decline in 
x>y, x<y shifting behavior. This form of response could be described 
as a novelty response indirectly in conflict with consistency. The 
other second-choice novelty response, x<y, x<z, is not in conflict with 
logic. Here the proportion of adult responses was high (.73), though 


in this case no higher than that of children's responses (.72). 
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It appears that human preference behavior in the early school 
years is substantially controlled by responses to novel aspects in the 
choice context, and that this priority of response operates in disregard 
of implied logical relations between choices. Several years after the 
child masters the transitive inference, his preference priorities for 
novelty seem to be placed under stress in the situations in which 
novelty opposes implied logical consistency. This stress seems to 
accompiish a decrease in such preferences, showing its effect earliest 
in the third-choice preferences, where the transitive relation is in 
direct question. Later it appears to influence second-choice pre- 
ferences, where shifting indirectly places consistency in jeopardy. 

The child's preference behavior is suspended between two 
sets of criteria, and is in a process of movement from one to the 
other. The movement's end point, as tentatively established by adult 
’ data, is about one half attained in the pre-adolescent, eldest group 
of children tested. But even at its end point of adult development, 
preference behavior is shown to be far from completely in conformity 
with transitive demands. Some of the .11 proportion of adult preference 
responses which were intransitive might perhaps be attributed to the 
influences which contribute, in decreasing strength, to the intran- 
sitivity of children's preferences. Some adult preference intransitivity 
is perhaps attributable to a residue of influence from earlier, novelty 
criteria. This suggestion is made more plausible by the high instance 
of novelty responding in adult behavior where transitivity is not at 


issue. 
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Summary and Conclusions 


The developmental end point of the logical consistency of 
preference is fairly well known because of the interest taken in the 
topic by choice theorists. This adult state provides predominant 
transitivity with a small though notable instance of intransitive 
choice. The adult data reported here contained 11% intransitive 
choices, which is something less than one-half the chance expectation. 
Both this tendency toward transitivity and the failure to reach it 
completely are of theoretical importance. The transitive bias, 
consistent with the classical model of the rational man, gives 
evidence of the empirical foundation of logical rules in behavior. The 
failures have been used to construct various models incorporating 
stochastic influences in the choice context. The data reported here 
suggest that novelty factors be added to the contextual model of choice 
"behavior. 

The primal state of the child's preference, from which 
development takes place, is not nearly so well known as the end point 
of adult choice organization. The data reported here offer indications 
of the principal factors exerting influence on preference at several 
points in the progress of logical development. It is clear that 
transitive preference lags several years behind transitive inference in 
development, and partly because of this, the present data are not in 
a good position to offer an indication of the more primitive state of 
the child's preference priorities. Though the three ages tested are 
well suited to observations of transitive preference development, they 


represent children who are fairly far along in the process of logical 
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development. No pre-school children were tested. It seems safe to 

say that the youngest group tested (i.e. about seven years of age) 

was well in control of some form of functional transitive operation, 
even if it was perhaps not sufficiently well established or articulated 
to satisfy Genevan diagnostics. 

Nevertheless, the data do point toward increased intransitive 
preferences at younger ages. Smedslund's (1960) data support this 
supposition. How far the curve of Figure 2 might go in the intran- 
Sitive direction is an open question answerable only by testing at 
younger ages. 

The response strategy or preference priority that accounts for 
this intransitive inclination is well indicated in the available data. 
Children prefer things which are new and/or which they have not 
preferred before. In their preferences they seem to be sampling as 
widely or completely as possible from the universe of available things 
and events (i.e. objects and choices), and unlike the adult inclina- 
tion, one choice from a child does not indicate a later loyalty. Before 
the novelty priority is perceived as being in occasional conflict with 
logical implications, that is, at an age when the novel aspects of the 
environment are clearly discriminable and the logical-relational 
implications in the environment are not, the child maximizes this wide 
sampling from the available universe of things and events. For the 
youngest group tested, response was 85% in this direction. However, 
these children were about seven years old, and it is difficult to say 
how far above 85% this response inclination might go in testing younger 


children. 
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There is some indication that the novelty of response as a 
strategy is deliberate even in pre-school children. One positive 
feature of the Genevan practise of demanding verbal explanation of 
response is that these explanations are frequently reported in the 
literature and offer material for interpretations other than those 
first made. . As support for his contention that the pre-school child's 
intransitivity indicates an egocentrism characterized by a concrete 
and perception-bound attitude, Smedslund (1960) printed the following 
verbal expianations, all of which support a novel response rationale: 


"'She will have the blue car. Why? Because she hasn't had that one 


before.’ 'He will choose the rabbit; if not he will get two teddy 
bears.' ‘He has not chosen that one before.' 'She has not preferred 
the doll before.' 'Because it was last again.'" To Smedslund this 


indicates a perceptual, pre-operational strategy which is Gestalt in 
‘nature. The child is seen as motivated by considerations of geod form 
or closure (i.e. choosing all items, seeing that items are balanced 
in terms of response relations). This Gestalt balance interpretation 
of the pre-logical child's motivation takes rather a different 
perspective than the novel stimulus/novel response view offered earlier 
in this paper, however, the two positions lead to much the same be- 
havioral predictions. | 

It is interesting to note that the intransitive or cyclic 
relation is the only organizational structure in which the items are 
held in a balance that denies the hierarchial pattern required for an 
ordinal scale. The intransitive relation makes A greater than B 


greater than C greater than A in an indefinite, closed cycle. But, 
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once again, the point is raised that intransitivity can take two forms. 
Form 7 and form 8 responses are quite the same in terms of the cyclic 
quality of intransitivity, and if the Gestalt motivational explanation 
were self-sufficient, they should be equally prevelant. Yet one occurs 
much more frequently than the other. The child's most primitive organi- 


zation of preference must be more complex than previously suspected. 
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Footnotes 
Here, the symbols < and > will be used to indicate "is preferred to". 
Thus , R>B means red is preferred to blue. 
The term personal preference is used here to indicate the sort of 
response asked for in this study (i.e. choice of the thing "liked 
best"), which is more of an aesthetic response than the behaviors 
Studied in the literature on preference (e.g. Coombs, Tversky), 
which in addition include judgments of more obvious utility, such 
as gambling choices, and perceptual judgements, such as the 
comparability of colors on some objectively definable scale. 
In addition to the forms already mentioned, A>B, B>C, A>C and A=B, 
B=C, A=C, transitivity includes A=B, B>C, A>C and A>B, B=C, A>C. 
The first of these additional forms was proposed by Youniss and 
Murray (1970) as a control for the nontransitive hypotheses 
suggested by Smedslund (1963b). It has been used in aeleropmen en 
studies of inference instead of the form A>B, B>C, A>C because it 
eliminates the conclusion A>B therefore A>C (Murray and Youniss, 
1968; Brainerd, 1972). It does not, however, eliminate the pos- 
sibility of the analogous conclusion C<B therefore C<A. 
Smedslund's (1960) diagnostic criterion is not clear. He states the 
condition as "All four predictions correct and/or at least one 
partial explanation". (The italics are in the original.) It is not 
clear what is meant by "and/or". In practise it seems to have meant 
all four predictions correct and at least one explanation, which could 


be either complete or partial. 
















ue a, 
estanteot : : 


, OF SeTYeTSITY ef” steofont of baay ad Fine Ps > Bfodev> en? tet 
auld o3 LorrPateMy i bed ehéom ach’, aunt ; 
to Jio2 af) Sdeorha? ef o4or -besu at sonayateyyg: JEnoey 49q ores sit S. 
) sit Ye sttods .9.8 Sheds ees we a) bodes senaqeat a 
221 offalt2e6 ae He ste JF asthe . (Feed 
oes aye eute red he ‘arit at ‘bethhite 
ticssbyl, sbyioat neisrhbs' at “da Few 
AtSNEpOS : PERT Q@boRey Sit P daoFatio' an rei as 
stdo sude do Afehos ert Fae qedie 
bonahiwen Ybeoths amd Sih ad worttbbs ‘al ef 
iA agtufont ¢hividtenaad. .J=A , 398 
q 26w zuriot tivo heat pean? to terit say - 
‘Woqul svi Faneatn at tot ove 6 ae (ONeT) vertu 
i esl 31 .(C6001) bawtabont ud batzepoye = 9 
1 ASA pret sit 1 besten odketint Yo eahbute \ 
If xiororedd 8<A aokeuianes eff zsdentahfe 
“ag. 903 atewintto ,vsvawsil ton asad a (S¥¢r ebranhesd ; oe 
ike? sratexsilY &9 aoteutones. 0099 hens sti yo uititdte 


oes eetate ot 169 ton. 2h mores i> otssanaai ‘¢0ae) 2 bau aban a - 


yarn ‘imental 
gia Pi apesalitiy — ap ta 


> 
















me 


. 
i 


he 


There is another ambiguity in Smedslund's (1960) report. He 
reports that seven response patterns were "non-transitive", and he 
gives A>B, A<C, B>C as an example. It is reasonable to add to this 
the formally comparable pattern A<B, A>C, B<C, and conclude that 
seven of the sixteen response sets obtained were distributed over 
these two patterns. Smedslund reports that nine response patterns 
were "transitive", and he gives A>B, A<C, B<C as an example. To 
the example given, it is obvious that the formally comparable pattern 
A<B, A>C, B>C should be added. However, it must be inferred that 
Smedslund includes the transitively indeterminate patterns such as 
A>B, A>C, B>C in his "transitive" category. The reasonable con- 
clusion, therefore, is that seven of the response sets obtained were 
distributed over the two intransitive patterns, and the other nine 
sets were distributed over all other possible patterns. 

The stimuli used by Smedslund (1960) in his study of the ‘personal 
preferences of pre-school children were illustrations of a red, a 
green, and a blue toy car. 

The experimenter is grateful to the Edmonton Public Schools and to 
the personnel of the individual schools involved for providing 
subjects for this study. 

The word reject is used here casually to avoid awkward repetitions 
of not preferred. Rejection of the color not preferred is only 
indirect. 

The thesis was typed by Linda Hawreliak. The job of writing was 
made much easier by the efficiency of her help and by her coop- 


erative attitude in a task that was certainly trying at times. 
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Appendix A 
The following four pages give a sample of the booklets used 
in the study of the patterns of children's preferences. The order of 
presentation of the stimuli in this sample is Order 1-2 of Table 4 of 


the text. It is one of 24 orders used. 
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Appendix B 

This is to provide an answer to the position preference 
design problem in the study of the patterns of children's preference 
responses. All paired combinations of three colors, red, green, blue, 
were used in all six orders of the three colors. These details are 
given in Table 2 of the text. 

The stimulus pairs were presented on successive pages of a 
booklet, as described in the Methods section of the text and illustrated 
in Appendix A. Instructions were given to the subject to mark the box 
beneath the preferred color on each page. In this procedure a posi- 
tional response bias could have a considerable influence on the con- 
sistency of sets of choices. This footnote provides a description of the 
various forms of this possible influence and explains the control 
measures taken in the experiment. | : 

Red, green and blue are represented by R, G, and B. For 
purposes of this discussion, only stimulus Order 1 of Table 2 is used, 
though it is understood that the principle illustrated below applies 
also to the other five orders of R, G, and B. 

There are eight ways the color pairs R-G, R-B, G-B (or any of 
the other five applications of the three colors to that form) can be 


applied to the left-right variation: 


] 2 3 4 5 6 7 Tees 
Ist pair RG RG RG RG GR GR GR GR 
2nd pair RB RB BR BR RB RB BR BR 


3rd pair BG GB GB BG GB BG BG GB 
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A positional response bias would influence consistency of choice 
differently in these different orders of presentation. With Orders 1, 
2, 7, 8, an entirely positional response (that is, one involving all 
three responses to the left or to the right) would produce consistency. 
This is also true of a partial positional response (that is, one in- 
volving two out of three responses to the left or to the right) so long 
as it appeared in the first two choices, since the subject would have 
thus avoided shifting, shifting being a prerequisite of intransitive 
response. Shifting is responding differently in the second choice to 
the color common to the first two pairs of the choice sequence (i.e. 
XPy se X<z Or x<y= x>z}< 

In some of the orders, however, a positional response would 
reduce consistency. With Order 6, for example, total positional 
response precludes transitivity and partial positional response involving 
‘the bias in the first two pairs places the subject in jeopardy of 
providing an intransitivity by requiring a shift. 

Orders 6 and 7 have opposite relationships to the positional 
response-consistency question. These differences are illustrated below 
by showing the eight possible configurations of response to each of the 
two orders and the consequences of each of the eight configurations. 
(For details of the eight response configurations, see Table 1 of the 
text. These eight response configurations should not be confused with 
the eight left-right variations given above.) 

Order 6, in which positional response hinders transitivity and 
the opposite of positional response facilitates transitivity. The 


numbers 1 through 8 refer to the eight possible forms of response to any 
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set of all paired comparisons of three items. The abbreviations t, 
n-t, c indicate transitive, nontransitive, and cyclic or intransitive: 
] 2 3 é 5 6 7 8 
Ist pair (G)R G(R) (G)R G(R) (G)R G(R) (G)R G(R) 
2nd pair (R)B R(B) (R)B R(B) R(B) (R)B R(B) (R)B 
3rd pair (B)G B(G) B(G) (B)G (B)G B(G) B(G) (B)G 


positional 
response total total partial partial partial partial partial partial 


positional 
response 
in first 
two pairs yes yes yes yes no no no no 
consistency c c ic t n-t n-t n-t n-t 
Note that in configurations 1 and 2, as illustrated above, it 
is a positional response in the first two choices that makes intran- 
sitivity possible by producing a shift, and it is the continuation of 
this positional response in the third choice that makes the set intran- 
sitive. Note too that in configurations 3 and 4, it is a positional 
response that makes intransitivity possible by producing the Snitts 
and it is the violation of this positional response in the third 
choice that makes the set transitive. Also, it is the violation of a 
positional response in configurations 5, 6, 7, 8 that makes non- 
transitive consistency inevitable by avoiding a shift. The last choice 
in each of these configurations can not be intransitive, so the partial 
positional responses established by these four third choices are 
irrelevant to the issue. 
Order 7, in which a positional response facilitates consistency, 


and the opposite of positional response hinders consistency. 


. 68 
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1 2 3 4 5 6 7 8 
Ist pair (G)R G(R) (G)R G(R) (G)R G(R) (G)R = G(R) 
2nd pair (B)R BCR) (B)R B(R) B(R) (B)R B(R) (B)R 
3rd pair (B)G B(G) B(G) (B)G (B)G B(G) B(G) (B)G 


positional 
response total total partial partial partial partial partial partial 


positional 

response in 

first two 

pairs yes yes yes yes no no no no 
consistency n-t  n-t n-t n-t Cc c U t 


Note the opposition of results produced by the same forms of 
response as given to Order 6. In this case (Order 7) either total 
positional response or partial positional response shown in the first 
two choices guarantees consistency by avoiding a shift. Note also that 
it is the violation of a positional response in configurations 5en68 
7, 8 that produces the shift, and that it is the establishment of a 
positional response with the immediately preceding choice that produces 
the transitive results in configurations 7 and 8. 

Orders 2 and 3 stand in the same relation to each other as do 
Orders 6 and 7. Order 2 would facilitate consistency under influence 
of positional response, and Order 3 would hinder it. 

Further, an overall bias for either left or right responding 
might influence consistency in ways not accounted for by a balancing 
of only Orders 6 and 7. 

Contrasting Order 7 with Order 2, a right-side bias, to a 
greater extent than a left-side bias, in response to the first pair 
might be more easily perpetuated in the second choice by the appearance 


of the just-chosen color in the same, right-hand position of that 
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second pair. The subject's choosing a particular color in the first 
pair may incline him to choose that same color in the second pair to a 
greater or lesser extent than his not choosing a particular color in the 
first pair may incline him not to choose that same color in the second 
pair. This possibility was one of the issues of particular interest in 
the study. Orders 3 and 6 stand in comparably opposite relation to one 
another. 

Orders 2 and 3 balance each other, as do Orders 6 and 7, 
on one level of possible positional response influence. Also, Orders 
2 and 3 balance Orders 6 and 7 on the other level of possible influence. 

The other four orders balance each other in comparable ways, 
Order 1 balancing Order 8 and Order 4 balancing Order 5. These Orders 
are not so interesting to the issue of the influence of positional 
response on consistency since in each of them a positional response 
bias would sometimes facilitate and sometimes hinder consistency. 

As shown above, in each of Orders 2, 3, 6, 7, a bias will always either 
hinder or facilitate transitivity. 

A control for the positional response influence was achieved 
by running one-fourth of the subjects on each of forms 2, 3, 6, 7 at each 
age with sexes balanced. Positional response was, thus, required to 
decrease and increase consistency equally for all groups, and could not 


influence group differences. 
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Appendix C 

The basic data on the preferences of 720 children for all 
paired comparisons of three colors. The responses are shown as dis- 
tributed over their eight possible forms, which are described in Table 
1. The balanced division of subjects according to sex, age, and the 
stimulus conditions described in Tables 2, 3, and 4 is also indicated. 
Five children of each sex for each of the three age groups were assigned 
to each of the twenty-four stimulus conditions. Under each condition, 
responses are entered as frequencies,with totals shown both as fre- 


quencies and as percents. 













> si bnegqga "Ree y ie (65 Oh 

[fs +o? anevbl fio OST Fo s9anistorg ond tie edeb atesd ofT ‘ee 
2) 2s nwod? a48 aeehnogegs fT evita ‘ssruht ‘Yo enoetieqmos bertsq 
‘TdeT' a? bediyagsb ove dofdw . aerot: ot dreeog tiets trad veve pesudFad < 
oft bre ,opd . kee of patbvoons byaatdua te matetvib beoneted: ant atl 
.bajeotbst ofa ah Botas .f .5 eefdalh at bobtroeeb' ancitstbnoo zit uma 
anor eas stew 2que%B gn6 asi? si} to Mes WEF ware 269 to aovbd Pri aw 
nortibios dons WShT) . anor fonds zu fuunb dagtwes wand ions to om 
“91? 25 Atod nwatlt 2i eto (ih, by howaupen? 26 bowadene. ats 2senoqest ; 
_agnes19q 26 bie estomsup: 


S7% 


(eee s [sz] z [aT] 








(sujoe] si s Tai] 2 er] 
BUDE 






Ce Greece 
% Sv sivlol 





























nn 

= 

= 

(oloeT = Teiee] 511] eyed = 
wn 

(sifezle [elec ole] po) Q 
rofelo} S 

~ 

mn 





foifec}oi] o fez] s [si] s| 








(orfaz[orarjoz| €or] €] rMP[ZTeT TTT { 





ER 5 ORE 5 Re ds aT CG Ce Rom Sate cep 
(juedsad) (seisuanbady ) 
SY¥a3gYyO ulvd 11V SY¥3IdyO aIVd 11V SY3dYyO wlVd 11V SsyzqgYyO wlVd 


} we 





nee ae 


on a} 


& paitt 


i889 


emis) eat ta 
| beighee pg ttt 


s+ * 2° 6 ©) 1 Ss t’s —_ 2 = z 
a a a ’ 
Py 
Pitii i Thi F1is31') ie Be Jat cr 
rity ier 
> 7 » Db ok 
Sitar ci RTT 
Sener ELT isi Seite tol aloe 
a i> ee ox 
rE ¢ rere < fot . s] #\4ae is 
ip tiae « PEESU PEATE beep 
AD ee he Be nee A Bs 
‘ a ey ee ene 
rm eed @ ia 4) 's 
Seria Tal 8 te beens e 
be ae 
A ees 
~~ ~ - é ive 
ey Ue = etri< ; = 
= * - i) 4% 
m a a ae 
ata ‘ eI 
ba 7 ait 
4, 
// 
a = 
‘a . a4] s 


PHLGNO BLT aba 


—.—> ~~~ 
Teitige Li i 
t iJ $ ‘ ; 
i | 4 
. a i % a Se ee ee 
ritier t Pat) 
| | ;4 

: i ‘ 
i tan + tited 
a . 
Hos aes 
1 iecs Bm 
oa) ee 6 ae al 
reat Gil? 
+ 4 | 

‘ 
+ 4 sg 
‘ | 





eRIQKO 


% <8 2b¢8.-? 
(ttt 7 fe tr) 
CLSC Reo 
er 


GE teen 
, Beals - a 42 a 


outta imide Gri ae or; 
‘ fy : 
) ae == Jia 
a —< 
its th : 
j tH t-~+ + 
—~-7— - 
7 & ny * 
| ; | 
: 2) 
ieee tela 
Le iJ 
r = — 
334 $ . 





88. 





(aloes Te els Jor sy 


OeL49 2S ay E70 
(jue21ad } 


SY¥30YO Yivd 11V 








l 





8) FZ; 79) BS) 19) REL 87, AL 


SSIDNANOIYJ 
IWIlOl 


[elvifofo]efi]zfo| 





[tfe[s|sfeijols]o] 
[y[vifofzfo]ife[i] 





OC FL29 AS Sy re rc. it 
(seinuanbesy ) 


Sd¥ddYO Yivd NV 


(=<  ceaaa SM commttamenn TaN samsedreman SL seme 90) NY scmastinemmn 














LZ? 12 
€ |Sz 








S¥30YO YlVd 11V" 





4 








S¥agydO 
SNINWILS 
nv 


S¥zqgyO = SMNAWILS 





fa eS 


i Le 
4 O14: D7 
hab © t H 

— ee 








_ ————— 


(SSL Killa 
a are) 
>) a4 » 20 
OE Qe ye - 
+ 4 
— 
Ee ao 
aa a * 
re 34 
< ' 
- a,’ 
i 





O90. 





[4] et] 9 fet] ei] s]st[ou 


Cy ERE TR RAT 
% Sv SIVLOL 


Sire Gany a Cmca | 
{juedsad ) 


SdYdddO Ylvd 11V 





SAIDNANDIY 
WLOl 





[y[elelefzfifofe] 


[ef ef r foi] [2] 9] 9] 





STH { 


S209 Sve Cant 
(seisuenbes)) 


SdYddYO Yivd 11V 


[e[si] 2 ]zeei] s [sis 





[z Je] vez] elelele 

















ngiEGoGgiG 
























































SYddYO Yivd T1V f 


eh ONY 


























fh Sh NS NP AE MG 


9 


Sd¥dqguoO 
















Z[z]ole]e]e[s]e] 
SNINWILS 
sjolets{s[ift] ewe yay 


eile] sleifee] s foie % 


9| 2) baa +eW 





4 S43qyo 


MINWILS 


Pa 
> 


S¥3agsoO 


ees 


. , t _ wih) 
fe! FeeaTe Ta 


(Oike ere ay 


5 





ehitacs wad iy "25508 Blaa [ya 
or gee | 
eEtCne eae) & a: Sah & -£ =F 
— a {i ‘tetelcleroia 
i lobe tn TY. Sh. -i< ‘+5? a 
MBPS ISLS 8i4 etic ctetat si ctets 
oa) eS» © ove : 
2 pninteneee > — 
erences fetiiclal E- 
CMT pats) tea eal 
= A S48) 21%) gevts liz 
aa a i 
Wieser J vite ee ce 
CRO aed fatale Pad yy a. 
oe i all ok £533. 
-“ Der fli s4se} vale ar” 
™ F <. ' — 
pe) J 4 h 
+ ~ ¢ . ‘ 
- ' . 
ve - ~ 
PT , 
: 
it.) 


my a 
Th ran 
OC 
Ls 
; as 
Lea ¥ 
a = ES 
rt 
+f 
i 
= | 


+ € &- 
ePht 
<2 150 


‘<P Fa 4 eee f 


aaa | 


Guasnzy 


| Ae oe eee ne } 
1 eee ‘ 
ef if 
4 ae ee Te 7 Ee 
~ _ 
5 * 
. fi | 
a + I 
r - + 
H 
+ 
: 
| 
i 
4 
~ g 
* ‘ 





Sine > ye 





uO 


2S OCZ 
1N3943d SSIDNINO3Is 


ee letfor] FTA o] [es parlrs [re [erifoe fez 
Z 9 


PERS RIS WUE Bel <8 CWA Ec 









ey ty] SIVLOL 
8 l 





WN 
a 
= 
S 
= 
& 
WN 
ssozi(zilze[eleiiz)zjozje] — [rilzel v|sulsz[z[pe[ rl 2 
m 
—N 


ssozi [ez [uaa yale) 





Sale Save © PCml SeLn9, Sey = cerca 
(jueriad ) (sainuanbe.y ) 
SY3qgYdO wivd 11V SyddYO alVd 11V SYzdYO wIVd 11V 


“ApN}S ayy UL pasN Suapso SNLNWLYS XLS ayy UL SUOLOD 03 UBALBH Se UMOYS Be 


sasuodsay “S400 aauyi JO suOSLueduiod pauled |e wos UadpPL LY OZZ JO Sasuodsau aQouadajaud JO SUOLINGLUZSLG 





ma 
=x 
: = 


_ 


Pasa yetofos aovrit. Yo énae tysqmos bettsq [fé 10¥ asybT tt OSt to esenoqes1 : 


nny ‘a7o _ _ Ts te —a 
AOE CHAT € Tha ap 5] ie!) af cal | Cy] cies) s 
a 
/ a —rerp merece 





S 7 i 
j 
e 





_ 
yi 


" 

a he 
= 
7 a 


putes Sat at deeu evobio eufumide xfz ort ee 2voloa. 


-PRIORG Tine sya "293090 GAP 238 
& ; ree A RX : (eatone pe i? ] - 


RvB 2° 4 Pree ee 4 


— oat? 2 ; ‘25 
ctor 
ef O$7; 2: phon th Pitta! Afee y rae rat BGies js Teiga rv na +: 
Pn at i | eS3_ ae BF etd ee Dee Oe t & 
ISSA SE , fen 


a _— eee es pea ee , oT 
ee oar Ee he 1 ian jsigpel- «fy issetayst os Shek? bal ule rea 
meen one —- —— en i Pe tees Sisal 


sc net ; : hae? Bi f TCas fish tl BOB. (S| S16) 
jon aia iti MOSLEM!) Tolan tf es ej ait 

a i<ae A roti ieh eT orl ey | i SSE 4 
; a 


iM 
tha 


a 


2h 
Distributions of preference responses of 720 children for all paired 
comparisons of three colors. Responses are shown as given to colors in 


the four pair orders used in the study. 
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Summary of Chi Square tests comparing forms of preference responses of 


Appendix D 


children of three ages for all paired comparisons of three colors. 


Forms of response are shown in Tables 1 and 6. 


List of Chi Square Comparisons 
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Forms 
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and 
and 
and 
and 
5+7 
b2/ 
St7 
5a7 
Se/ 
6+8 
6+8 
6+8 
6+8 
6+8 


for 


2+4+6+8 for the three age groups. (n.s.) 
2t+4+6+8 with the three ages combined. (n.s.) 
2+4+6+8 for age one. (n.s.) 

2+4+6+8 for age two. (n.s.) 

2+4+6+8 for age three. (n.s.) 

for the three age groups. (P<.05) 

with the three ages combined. (P<.001) 
for age one. (P<.001) 

for age two. (P<.001) 

for age three. (P<.001) 

for the three age groups. (n.s.) 

with the three ages combined. (P<.001) 
for age one. (P<.001) 

for age two. (P<.001) 

for age three. (P<.001) 


the three age groups. (n.s.) 


with the three ages combined. (n.s.) 


for 
for 
for 


for 


age one. (n.s.) 
age two. (n.s.) 
age three. (P<.05) 


the three age groups. (P<.001) 
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Forms 
Forms 
Forms 
Forms 
Forms 
Forms 
Forms 
Forms 
Forms 
Forms 
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three. 


Forms 
Forms 


Forms 


5 and 7 for ages one and two combined and age three. (P<.001) 
5 and 7 with the three ages combined. (P<.001) 

5 and 7 for age one. (P<.001) 

5 and 7 for age two. (P<.001) 

5 and 7 for age three. (n.s.) 

6 and 8 for the three age groups. (n.s.) 

6 and 8 for ages one and two combined and age three. (n.s.) 
6 and 8 with the three ages combined. (n.s.) 

6 and 8 for age one. (n.s.) 

6 and 8 for age two. (n.s.) 

6 and 8 for age three. (n.s.) 

2 and 4 for the three age groups. (n.s.) 

2 and 4 with the three ages combined. (n.s.) 

2 and 4 for age one. (n.s.) 

2 and 4 for age two. (n.s.) 

2 and 4 for age three. (n.s.) 


14+2+3+4 and 5+6+7+8 for the three age groups. (n.s.) 


14+2+3+4 and 5+6+7+8 for ages one and two combined and age 
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14+2+3+4 and 5+6+7+8 for ages one and three. (n.s.) 


14+2+3+4 and 5+6+7+8 with the three ages combined. (n.s.) 


oS. 


5+7 and 1+3 compared with forms 6+8 and 2+4 with the three 


ages combined. (P<.001) 


Choice of x or y in first pair compared with second choice 


preference for the new color or color x. Forms 5+7 and 1+3 


compared with 2+4 and 6+8 with the three ages combined. (P<.01 
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Forms 
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Forms 
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Forms 
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three. 
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Forms 
Forms 
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+7 and 1+3 compared with 2+4 and 6+8 for age one. (P<.01) 
5+7 and 1+3 compared with 2+4 and 6+8 for age two. (n.s.) 
5+7 and 1+3 compared with 2+4 and 6+8 for age three. (n.s.) 
7+8 and 1+2+3+4+5+6 for the three age groups. (P<.01) 


7+8 and 1+2+3+4+5+6 with the three ages combined. (P<.001) 


7+8 and 1+2+3+4+5+6 for age one. (P<.001) 


7+8 and 1+2+3+4+5+6 for age two. (P<.01) 
7+8 and 1+2+3+4+5+6 for age three. (n.s.) 
7 and 1+2+3+4+5+6+8 for the three age groups. (P<.01) 
7 and 1+2+3+4+5+6+8 with the three ages combined. (P<.001) 
7 and 1+2+3+4+5+6+8 for age one. (P<.001) 
and 1+2+3+4+5+6+8 for age two. (P<.001) 
and 1+2+3+4+5+6+8 for age three. (P<.001) 


and 1+2+3+4+5+6+7 for the three age groups. (n.s.) 
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8 and 1+2+3+4+5+6+7 with the three ages combined. (P<.001) 

8 and 1+2+3+4+5+6+7 for age one. (n.s.) 

8 and 1+2+3+4+5+6+7 for age two. (P<.01) 

8 and 1+2+3+4+5+6+7 for age three. (P<.01) 

5+6 and 7+8 for the three age groups. (P<.001) 

9+6 and 7+8 for ages one and two combined compared with age 
(P<.001) 

5+6 and 7+8 for ages one and two. (n.s.) 

5+6 and 7+8 with the three ages combined. (P<.001) 

5+6 and 7+8 for age one. (P<.001) 

5+6 and 7+8 for age two. (P<.001) 


5+6 and 7+8 for age three. (n.s.) 
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Forms 1+4+6+7 and 2+3+5+8 for the three age groups. (n.s.) 
Forms 1+4+6+7 and 2+3+5+8 with the three ages combined. (P<.001) 
Forms 1+4+6+7 and 2+3+5+8 for age one. (P<.001) 
Forms 1+4+6+7 and 2+3+5+8 for age two. (P<.001) 
Forms 1+4+6+7 and 2+3+5+8 for age three. (n.s.) 
Forms 1, 3, 5, and 7 for the three age groups. (P<.001) 
a. Forms 1+7 and 3+5. (P<.01) 
b. Forms 1+3 and 5+7. (P<.05) 
c. Interaction. (P<.05) 
The eight response forms for the three age groups. (P<.001) 
The eight response forms for the two sexes with the three ages 
combined. (n.s.) 
The eight response forms for the sex stimulus orders with the 
three ages combined. (n.s.) 
The eight response forms for the four pair orders with the three 


ages combined. (n.s.) 
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Chi Square Summaries 


Comparison of response forms 1+3+5+7 and 2+4+6+8 for the three age 


groups. 
forms 14+3+5+7 forms 2+4+67+8 Totals 
Age 1 11306114..67)) 127, (125.33) 240 
Age 2 TO? (114.67) Pose 125.33 } 240 
Age 3 124 (114.67) rom 25.30) 240 
Totals 344 376 720 
2 


Me = 2.47, c.f. =1c.4ee0-P<.30. N.S. 


Comparison of response forms 1+3+5+7 and 2+4+6+8 with ages combined. 


f F f-F 0 (#-F)® (FF )°/E 
Forms 1+3+5+7 344 360 -16 256 nial 
Forms 2+4+6+8 B/6) 360 16 256 i) 
720 J=1.42 

2 


Maes tude, d.f. =91,1.c0<P<-30. ncs. 


Comparison of response forms 1+3+5+7 and 2+4+6+8 for age one. 


f tee Tee = esas 
Forms 1+3+5+7 113 120 =] 49 41 
Forms 2+4+6+8 lz?) 120 i 49 4] 
240 J=.82 

2 


Veeoeeodjed:1. = |, €50<P<.00R ans: 


Comparison of response forms 1+3+5+7 and 2+4+6+8 for age two. 


f F fF (fF)? (FF “VF 
Forms 1+3+5+7 107 120 -13 169 1.41 
Forms 2+4+6+8 133) 120 is 169 1.41 
240 =2.82 
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Comparison of response forms 1+3+5+7 and 2+4+6+8 for age 


f 

Forms 1+3+5+7 124 
Forms 2+4+6+8 116 
240 


yo = .26, d.f. = 1, .50<P<.70, nus. 


F 
120 
120 


f-F 
4 
-4 


OF 


(f-F)°/F 
13 
i 


Comparison of response forms 1+3 and 5+7 for the three age groups. 


forms 1+3 
Age | 17422201) 
Age 2 16 (20.84) 
Age 3 34 (24.15) 
Totais 67 


ye = 7.80, d.f. = 2, P<.05 


Comparison of response forms 


bE 

Forms 1+3 67 
Forms 5+/ Able 
344 


ye = 128.2, d.f. = 1, P<.001 


Comparison of response forms 


f 

Forms 1+3 17 
Forms 5+/ 96 
idle 


yo = 55.24, d.f. = 1, P<.001 


forms . 5+7 
96 (90.99) 
91 (86.16) 
90 (99.85) 


(Ae) 


Totals 
lis 
107 
124 


344 


1+3 and 5+7 with ages combined. 


F 
Wir 
Wie 


f-F 
-105 
105 


(F-F)* 
11025 
11025 


1+3 and 5+7 for age one. 


f-F 
-39.5 
39.5 


(f-F)* 
1560.25 
1560.25 


(FF) P/F 
64.1 
64.1 

J=128.2 


(#-F)°/F 
27 62 
27.62 


J=55.24 
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Comparison of response forms 


f 
Forms 1+3 16 
Forms 5+7 ol 

107 


a= AOA FSMD S001 


Comparison of response forms 


f 
Forms 1+3 34 
Forms 5+/ oC 

124 


eae e eeSNGON d fr = *1 1P2:001 


1+3 and 5+7 for age two. 


j f-F (f-F)¢ 
53.5 -37.5 1046.25 
53.5 37.5 1046.25 


1+3 and 5+7 for age three. 


F far (fy 
62-28 784 
628 784 


98. 


(f-F)°/F 
26 .29 
26 .29 


J=52.58 


(f-F)°/F 
12.65 
12.65 


y=25.30 


Comparison of response forms 2+4 and 6+8 for the three age groups. 


forms 2+4 
Age 1 86 (91.2) 
Age 2 104 (95.51) 
Age 3 SUE CRSY) 
Totals 270 


forms 6+8 
4] (35.8) 
29 (37.49) 
Boon oc!) 


106 


Ea OTOL ET 


Totals 
127 
1338 
116 


376 


Comparison of response forms 2+4 and 6+8 with ages combined. 


f 
Forms 2+4 270 
Forms 6+8 106 

376 


x = 97 11,.547,, di fi. =* Izy P2001 


F f-F — (f-F)¢ 
188 82 6724 
188-82 6724 


(¢-F)°/F 
SOY 7 
Sony T 


571.54 
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Comparison of response forms 2+4 and 6+8 for age one. 


f F f-F (f-F)e = (f-F)*/F 
Forms 2+4 86 63.5 ano 506.25 7.97 
Forms 6+8 Al 63875 ~<22.5 506.25 7.97 
127 y=15.94 
xo = 15.94, d.f. = 1, P<.001 
Comparison of response forms 2+4 and 6+8 for age two. 
f F f-F . (f-F)& (FF )°/F 
Forms 2+4 104 66.5 Sia 1406.25 2 lane 
Forms 6+8 a) 66.5 -37.5 1406.25 VAR RS) 
133 )=42.30 
xo = 42.30, d.f. = 1, P<.001 
Comparison of response forms 2+4 and 6+8 for age three. 
f F f-F 0 (#-F)® —(F-F)*/F 
Forms 2+4 80 58 22 A84 8.34 
Forms 6+8 oO) 58 -22 484 8.34 
116 )=16.68 
xo = 16.68, d.f. = 1, P<.001 
Comparison of response forms 1 and 3 for the three age groups. 
form 1 form 3 Totals 
Age 1 9 (10.4) 8 (6.6) 17 
Age 2 9 (9.79) Pl Ge21) 16 
Age 3 23 (20.81) Ty (13.19) 34 
Totals 4] 26 67 


xo = 1.24, d.f. = 2, .50<P<.70, nus. 
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Comparison of response forms 1 and 3 with ages combined. 


f F famine 7 (fF) 
Form 1 41 33.5 7.5 56.25 
Form 3 26 33.5 I 39 96.25 
67 


Varo f= 1 05<Panloenis. 


Comparison of response forms 1 and 3 for age one. 


f F fem (tbe 
Form 1 a sae) 200 ye 
Form 3 mo. Se) = 90 29 
17 
"a = OOMEC shen =s I, .GU<P<.90., nis. 


Comparison of response forms 1 and 3 for age two. 


f F f-F (f-F)¢ 
Form 1 9 8 ] ] 
Form 3 ale 8 -| ] 
16 
xo = .26, def. = 1, .50<P<.70, nas. 


Comparison of response forms 1 and 3 for age three. 


f F f-F (f-F)¢ 
Form 1 23 17 6 36 
Form 3 nu WW -6 36 
34 


xo = 4, e4.00.7. = V,0P5.05 


100. 
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101. 


Comparison of response forms 5 and 7 for the three age groups. 


Age 1 

Age 2 

Age 3 

Totals 
2 


form 5 

20 (31.54) 
25 (29.90) 
46 (29.57) 


91 


Vo = ehUG dct. = 2, P<.00} 


Comparison of response forms 


group 3. 


Ages 1 and 2 


Age 3 


Totals 
2 


form 5 
45 (61.43) 
46 (29.57) 


9] 


Kase20 514, cd. fassohseP<2001 


form 7 

76 (64.46) 
66 (61.1) 
44 (60.43) 


186 


5 and 7 for age groups 1+2 and age 


Comparison of response forms 5 and 7 with ages combined. 


Form 5 
Form 7 


2 


f F 

91 138.5 
186 

277 


Miamoeeno, ds fo = elle <2 001 


Comparison of response forms 


Form 5 
Form 7 


2 


f F 
20 4g 
76 4g 
96 


x = 32706¢,.d.fe =,1,3B<#00) 


19825 


5 and 7 for age one. 


Form 7 Totals 
142 (125.57) 187 
44 (60.43) 90 
186 277 
feb i) oCf-F)o —(F-F AVF 

“47.5 2256.25 16.29 
47.5 2256.25 16.29 

$=32.58 
f-F (f-F)® (FF )*/F 
-28 784 16.33 
28 784 16.33 

$=32.66 
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102. 


Comparison of response forms 5 and 7 for age two. 


f F nl cd mee Gn wi 
Form 5 25 45.5 ~-20.5 420.25 9.24 
Form 7 66 45.5 2055 420.25 9.24 

9] }=18.48 
yo = 18.48, d.f. = 1, P<.001 
Comparison of response forms 5 and 7 for age three. 

f F fF (REIS CFF )PVE 
Form 5 46 45 ] ] .02 
Form 7 44 45 -] 1 202 

90 )=.04 
xo = .04, d.f. = 1, .80<P<.90, nas. 
Comparison of response forms 6 and 8 for the three age groups. 

form 6 form 8 Totals 

Age 1 20 (20.89) Blew 20'..11)) : 4] 
Age 2 14° @i4.77) 150m 14.23 } 29 
Age 3 20 (18.34) 6m (17266) ay 
Totals 54 52 106 


Mie 40nd. t.. = 25 .70<P<580 ents. 


Comparison of response forms 6 and 8 for age groups one and two 


combined and age group three. 


form 6 form 8 Totals 
Ages 1 and 2 34 (35.66) 36, (34334) 70 
Age 3 20 (18.34) TOE 200) 36 
Totals 54 52 106 
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Comparison of 


Form 6 
Form 8 


Comparison of 


Form 6 
Form 8 


pr ae Oe ik ae 
Comparison of 


Form 6 
Form 8 


Veun.O0dzed.f. 
Comparison of 


Form 6 
Form 8 


response forms 6 and 8 with ages combined. 


f F fee 4 (F-F)° 
54 53 
52 a 
106 


eel, ee OU<P< QUES. 


response forms 6 and 8 for age one. 


f F f-F Ss (f-F)S 
20 20.5 #85 125 
21 20.5  =ta.5 125 
41 


=e lee. 00-P—2 20 eens. 


response forms 6 and 8 for age two. 


f F f-F (F-F)¢ 
14 14.5 -.9 aor 3 
us 14.5 25 25 
29 
=$i ye <O0<P<.90. N.S. 
response forms 6 and 8 for age three. 
f F f-F (F-F)g 
20 18 2 a 
16 18 -2 a 
36 
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104. 


Comparison of response forms 2 and 4 for the three age groups. 


Age 1 
Age 2 
Age 3 


Totals 


form 2 

40 (39.18) 
46 (47.38) 
37 (36.44) 


123 


form 4 

46 (46.82) 
58 (56.62) 
43 (43.56) 


147 


Metal e | 2teC ete are se. 90<P<. b0e) nS. 


Comparison of response forms 2 and 4 with ages combined. 


f F f-F (fF )¢ 
Form 2 123 135 -12 144 
Form 4 147 135 1Z 144 
270 
"a Seed dst. sy < LO<P<<20 5<nes. 
Comparison of response forms 2 and 4 for age one. 
f F fe FNGHTH( FER) 
Form 2 40 43 -3 9 
Form 4 46 43 3 9 
86 
Kge=3 42, d.f. = 114 .50KP470, nis. 
Comparison of response forms 2 and 4 for age two. 
f F f-F — (f-F)* 
Form 2 46 aye -6 36 
Form 4 58 be 6 36 
104 


xo = 1.38, dif. Sarmm20<P<.30, As. 
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Comparison of response forms 2 and 4 for age three. 


f F f-F (fF) = (f-F)?7F 
Form 2 37 Wy oak 9 23 
Form 4 43 40 +3 9 eyA:) 
80 y=. 46 

2 


¥en. 40, det. =41,, P25 .50, inss. 


Comparison of response forms 1+2+3+4 and 5+6+7+8 for the three age 


groups. 
forms 1-4 forms 5-8 Totals 
Age ] TOSS Zesos Tol 2726) 240 
Age 2 120 (112338) 120 (i267) 240 
Age 3 W4 (112233) 126 (8275679 240 
Totals 337 383 720 


Oo SOT AER TEESE, ae. 


Comparison of response forms 1+2+3+4 and 5+6+7+8 for age. groups 


One and two combined and age group three. 


forms 1-4 forms 5-8 Totals 
Ages 1 and 2 22834 224067 )Se) 257 (255.33) 480 
Age 3 14 Cli. 33) 2650127567) 240 
Totals 337 383 720 


x = .06, d.f. = 1, .VO<PsEe0centse 


Comparison of response forms 1+2+3+4 and 5+6+7+8 for age groups 


one and three. 


forms 1-4 forms 5-8 Totals 
Age 1 103 (108.5) 137 (13165) 240 
Age 3 114 (108.5) W260) (13125) 240 
Totals 217 263 480 


OI eta by ee tis ee 
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106. 


Comparison of response forms 1+2+3+4 and 5+6+7+8 with ages 


combined. 
f F ila balle Gide oad cia da 
Forms 1-4 ce Bg) EK 529 1.47 
Forms 5-8 383) eae0s 9 123 529 1.47 
720 J=2.94 
2 


ee = 624550. foil, Uoeo alent. S: 


Shifting responses compared with type of shift. Comparison of 


response forms 5+7 and 1+3 with 6+8 and 2+4 with ages combined. 


Shifc Non-shift Totals 
Type 1 (5+7 and 1+3) 277-1 62299 | 67 (161.01) 344 
Type 2 (6+8 and 2+4) 106 (200.01) 270 (175.99) 376 
Totals 383 3o7 720 


ve se layeoe Get: = 1+ PSs001 


Choice of x or y in the first pair compared with second-pair 
preference for the new color or for color x. 


Comparison of response forms 5+7 and 1+3 with 2+4 and 6+8 with ages 


combined. 
second choice second choice Totals 
preference for the preference for x 
new color (forms 1+3 and 6+8) 
(forms 5+7 and 2+4) 
Choice of x in the 2772 (261234) 67 (82.66) 344 
first pair (forms 5+7 
and 1+3) 
Choice of y in the 270 (285.66) 106 (90.34) 376 
first pair (forms 2+4 
and 6+) 
Totals 547 173 720 
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45. 


Oye 
Choice of x or y in the first pair compared with second-pair 
preference for the new color or for color x. 


Comparison of response forms 5+7 and 1+3 with 2+4 and 6+8 for age 


one. 
second choice second choice Totals 
preference for the preference for x 
new color (forms 1+3 and 6+8) 
(forms 5+7 and 2+4) 

Choice of x in the 96 (85.69) 17 (27-3))) 123 

first pair (forms 5+7 

and 1+3) 

Choice of y in the 86 (96.31) 41 (30.69) ana 

first pair (forms 2+4 

and 6+8) 

Totals 182 58 240 

2 


Nees Got oy, P= 0)| 


Choice of x or y in the first pair compared with second-pair 
preference for the new color or for color x. 


Comparison of response forms 5+7 and 1+3 with 2+4 and 6+8 for age 


two. 
second choice second choice Totals 
preference for the preference for x 
new color (forms 1+3 and 6+8) 
(forms 5+7 and 2+4) 
Choice of x in the 91 (86.94) 16 (20.06) 107 
first pair (forms 5+7 
and 1+3) 
Choice of y in the 104 (108.26) 29 (24594); 133. 
first pair (forms 2+4 
and 6+8) 
Totals 195 45 240 


x Selnoeud. tl, l0<PsecUneN, 6. 


46. 


47. 


108. 


Choice of x or y in the first pair compared with second-pair 


preference for the new color or for color x. 


Comparison of response forms.5+7 and 1+3 with 2+4 and 6+8 for age 


three. 
second choice Second choice Totals 
preference for the preference for x 
new color (forms 1+3 and 6+8) 
(forms 5+7 and 2+4) 
Choice of x in the 90 (87.83) Sa 36 ays) 124 
first pair (forms 5+7 
and 1+3) 
Choice of y in the 80 (82.17) 36 (33.83) 116 
first pair (forms 2+4 
and 6+8) 
Totals 170 70 240 
2 


yur as. 390-0. f. = 199.50<P<, /0¥ n.s. 


Intransitive response for the three age groups. 


Comparison of response forms 7+8 (intransitive) with 1+2+3+4+5+6 


for the three age groups. 


forms 7+8 
Age 1 97 (79.33) 
Age 2 81 (79.33) 
Age 3 260879833) 
Totals 238 


WORT NS eres te iE 


fornis 1-6 Totals 
143 (160.67) 240 
159 (160.67) 240 
180 (160.67) 240 
482 720 
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49. 


50. 


109. 


Intransitive response for the three ages combined. 
Comparison of response forms 7+8 with 1+2+3+4+5+6 with ages 


combined (expectation .25/.75). 


f F f-F (f-F)* (f-F)°/F 
Forms 7+8 238 180 58 3364 18.69 
Forms 1-6 482 540 -58 3364 6.23 
720 y=24.92 


er-920 08 6d f. = 1, P<.001 


Intransitive response for age one. Comparison of response forms 


7+8 (intransitive) with 1+2+3+4+5+6 for age one (expectation 


25/475). 
f F f-F (F-F)¢ (f-F)°/F 
Forms 7+8 97 60 37 1369 22.82 
Forms 1-6 143 180 -37 1369 7.61 
240 J=30.43 
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Intransitive response for age two. Comparison of response forms 


7+8 (intransitive) with 1+2+3+4+5+6 for age two (expectation 


fA eG BY I 
2 2 
fi F f-F (f-F) (f-F)°/F 
Forms 7+8 8] 60 21 44] 7 25 
Forms 1-6 foo) 180 -2] 44] 2.45 
240 )=9.80 
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110. 


Intransitive response for age three. Comparison of response forms 


7+8 (intransitive) with 1+2+3+4+5+6 for age three (expectation 


-20/ 3/5) 
2 2 
3 F f-F (f-F) (f-F)°/F 
Forms 7+8 60 60 0 0 0 
Forms 1-6 180 180 0 0 0 
240 )=0 
oe ste lics 


Intransitive form 7 responses for the three age groups. Comparison 


of response forms 7 with 1+2+3+4+5+6+8 for the three age groups. 


form 7 all other forms Totals 
Age ] 76 (62) 164 (178) 240 
Age 2 66 (62) 1744178) 240 
Age 3 _44 (62) 196 (178) 240 
Totals 186 534 720 
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Intransitive form 7 responses for the three ages combined. 
Comparison of response form 7 with 1+2+3+4+5+6+8 for the three 


ages combined (expectation ale) 


f F fF (fF)? (F-F)°/F 
Form 7 186 90 96 9216 102.40 
All other forms 534 630 -96 9216 14.63 
720 y=117.03 
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Intransitive form 7 responses for age one. Comparison of response 


form 7 with 1+2+3+4+5+6+8 for age one (expectation aa). 


f F f-F (fF) (f-F)°VF 

Form 7 76 30 46 2116 70.53 
All other forms 164 210 -46 2116 10.08 
240 }=80.61 
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Intransitive form 7 responses for age two. Comparison of response 


form 7 with 1+2+3+4+5+6+8 for age two (expectation ala) 


f F ails (Rano SCR2F)~/F 
porn? 66 30 36 1296 43.20 
All other forms 174 210 36 1296 ig 
240 ¥=49.37 


ere a7) dhe. = 18 peo) 


Intransitive form 7 responses for age three. Comparison of response 


form 7 with 1+2+3+4+5+6+8 for age three (expectation ale) 


f Flee ea SSF (f-F)° —(F-F)°/F 
Form 7 aa. 30 14 196 6.53 
All other forms 196 210 -14 196 .93 
240 )=7.46 
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Intransitive form 8 responses for the three age groups. Comparison 


of response form 8 with 1+2+3+4+5+6+7 for the three age groups. 


form 8 all other forms Totals 
Age 1 21 #(17.33) 219 (222.67) 240 
Age 2 15 (17.333) 225 (222.67) 240 
Age 3 Tea 17.33} 224 (222.67) 240 


Totals 52 668 720 


TAB, dase. = 2, PeSORP<.70, n-s. 
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61. 


Ie. 
Intransitive form 8 responses for the three ages combined. 
Comparison of response form 8 with 1+2+3+4+5+6+7 for the three ages 


combined (expectation ala): 


fe (tree fF (f-F)E (FHF) VF 
Form 8 52 90 -38 1444 16.04 
All other forms 668 630 38 1444 fie: 

720 }#18.33 
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Intransitive form 8 responses for age one. Comparison of response 


form 8 with 1+2+3+4+5+6+7 for age one (expectation alg). 


fF fie tbye | A feE)S/E 
Form 8 21018 930 -9 gi 2.70 
All other forms 212 al'0 9 8] sek) 
240 Y= 3.09 


e seoeO9s dete =al5, .05<P<10. nas, 


Intransitive form 8 responses for age two. Comparison of response 


form 8 with 1+2+3+4+5+6+7 for age two (expectation ala) 


f F f-F (F-F)* (f-F)°/F 
Form 8 15 S046 wil 5 225 7.50 
Allsother forms: 225 210 15 225 07 
240 }=8.57 
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Intransitive form 8 responses for age three. Comparison of 


response form 8 with 1+2+3+4+5+6+7 for age three (expectation ala) 


f F f-F (f-F)* (f-F)°/F 
Form 8 Tou 830 -14 196 6.53 
All other forms 224 210 14 196 193 
240 )=7.46 
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64. 


ss 
Transitive and intransitive shifting responses for the three age 


groups. Comparison of response forms 5+6 with 7+8 for the three 


age groups. 

forms 5+6 (transitive) forms 7+8 (intransitive) Totals 
Age | 40 (51387) 97 (85.13) 137 
Age 2 oe (45.43) 81 (74.57) 120 
Age 3 66 (47.70) 60 (78.30) 126 
Totals 145 238 383 
GS hwitie tiie Sree Sai 


Transitive and intransitive shifting responses for ages one and two 
combined compared with age three. Comparison of response forms 


o+6 with 7+8 for ages one and two combined compared with age three. 


forms 5+6 (transitive) forms 7+8 (intransitive) Totals 
Ages 1+2 79 (97.3) he (159.7) 25/7 
Age 3 66 (47.7) 60 (78.3) 126 
Totals 145 238 ; 383 
MeasehGsGAe adof avevla.P<.00) 


Transitive and intransitive shifting responses for ages one and two. 
Comparison of response forms 5+6 with 7+8 for ages one and two. 


forms 5+6 (transitive) forms 7+8 (intransitive) Totals 


Age 1 40 (42.11) 97 (94.89) 137 

Age 2 39 (36.89) 81 (83.11) 120 

Totals 79 178 257 
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114. 


Transitive and intransitive shifting responses for the age groups 
combined. Comparison of response forms 5+6 with 7+8 for the three 


ages combined. 


fo Iie fob (f-F)* (f-F)°/F 
Forms 5+6 145 191.5 46,5 2162.25 11.29 
Forms 7+8 238 «= «191.5 46.5 2162.25 11.29 

383 J=22.58 


Ro aa oneaneaepee a1 Ps. 001 


Transitive and intransitive shifting responses for age one. 


Comparison of response forms 5+6 with 7+8 for age one. 


f 7 Pe GREE ken: 
Forms 5+6 40 ymeyoGde for 28 segue’! 2025 2c4geed 786 
Forms 7+8 eC oe bee 812. 25° 118 
137 J=23.72 
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Transitive and intransitive shifting responses for age two. 


Comparison of response forms 5+6 with 7+8 for age two. 


f F  f-F (f-F)* (f-F)°/F 
Forms 5+6 39 60-21 44 7.35 
Forms 7+8 al iar 44] 7.35 

120 J=14.70 


pais Sita of seed Gn) 


Transitive and intransitive shifting responses for age three. 


Comparison of response forms 5+6 with 7+8 for age three. 


f F f-F (f-F)? (f-F)°/F 
Forms 5+6 66 63 3 9 14 
Forms 7+8 60 63 -3 9 14 

126 y=.28 
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The preference for y or z in the last choice for the three age 
groups. Comparison of response forms 1+4+6+7 and 2+3+5+8 for the 


three age groups. 


forms 14+4+6+7 forms 2+3+5+8 Totals 
Age 1 151 (142.67) 89 (97.33) 240 
Age 2 147 (142.67) 930107 33) 240 
Age 3 130 (142.67) 110 (97.33) 240 
Totals 428 292 720 


poeeeseaed (a= 2), 10<P 2220) nis: 


The preference for y or z in the last choice for the three ages 
combined. Comparison of response forms 1+4+6+7 and 2+3+5+8 for the 


three ages combined. 


f F f-F (f-F)¢ (f-F)°/F 
Forms 1+4+6+7 428 360 68 4624 12.84 
Forms 2+3+5+8 292 360 -68 4624 12.84 
720 1=25.68 


ee sGgeed f= 1 P2001 


The preference for y or z in the last choice for age one. Compari- 


son of response forms 1+4+6+7 and 2+3+5+8 for age one. 


f F f-F (F-F)* (f-F)°/F 
Forms 144+6+7 151 120 31 961 8.01 
Forms 2+3+5+8 89 120 -31 961 8.01 
240 ¥=16.02 
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116. 


The preference for y or z in the last choice for age two. 


Comparison of response forms 1+4+6+7 and 2+3+5+8 for age two. 


f TSF f-F (f-F)? (F-F)°/F 
Forms 1444647 «147,120 27 729 6.08 
Forms 2434548 93 120. -27 729 6.08 

240 y=12.16 


ora t heed. ers 1. 2.001 


The preference for y or z in the last choice for age three. 


Comparison of response forms 1+4+6+7 and 2+3+5+8 for age three. 


f F f-F (F-F)* (f-F)°/F 
Forms 1+4+6+7 130 120 10 100 83 
Forms 2434548 110 120 ~-10 100 83 

240 y=1.66 


os alee, dG, Ae Ge oe 


Comparison of response forms 1, 3, 5 and 7 for the three age 
groups to provide an assessment of interaction of age and response 


to forms 1 and 7. 








Form 1 Form 3 Form 5 Form 7 Totals 
Age 1 On 3e47 ) Boer n4 0H (29.89)°76 (61.1) 3 
Age 2 9°(12275) Teak Oa09 iene 5 (26231) 665 (5/205) 107 
Age 3 2omAe/ oon) Wd O37) 4603208) “445 ( 67.05) 124 






Totals 41 26 9] 344 
VE = PER. dae Gan PAM 

The six degrees of freedom for this comparison are partitioned into 
(a) 2 d.f. for comparison of forms 1 + 7 and forms 3 + 5; (b) 2 d.f. 
for comparison of forms 1 + 3 and forms 5 + 7; (c) 2 d.f. for the 


interaction. 
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74 (b) 


74 (c) 
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Comparison of response forms 1+7 and 3+5 for the three age groups. 


forms 1+7 forms 3+5 Totals 
Age 1 = (74.57) 28°:(38-43) 13 
Age 2 (70.61) SPOR Oo) ve 
Age 3 A ae 83) 57 oe 17) 124 _ 

oer 117 344 


es aed pl abe. P<.01 


Comparison of response forms 1+3 and 5+7 for the three age groups 


(already reported): ee = /2G0,8Gmre an cg Pa 0D 


The interaction: y* = 29.28 - 13 - 7.80 = 8.48, d.f. = 
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Comparison of the six stimulus orders and the eight response forms with the age groups combined. 
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Comparison of the four pair orders and the eight response forms with the age groups combined. 
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